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... THERE’S NO QUESTION! 


HERE'S YOUR 
“BEST BUY” 





The Thrifty 4-Speaker TF-3 from efensen 


In the “budget” price range, there is no finer speaker system on the market. In fact, careful comparison 
proves that Jensen's beautifully balanced TF-3 is unquestionably the finest . . . not only the ‘best buy" 
... but point for point, the best system—and you pay much less. Compare... components: The TF-3 
uses a 10” FLEXAIR* woofer, effective from 25 cycles, two special midrange units, and the new Jensen 
Sono-Dome* Ultra Tweeter. . . so brilliant a speaker, it does not even begin to operate until 10,000 cycles! 
power ratings: The TF-3 drives to full room volume with a good quality 10 watt amplifier. It does not require 
a 20 watt amplifier for clean performance. enclosures: In the Jensen TF-3 you get top quality construction 
%" gum hardwood, rigidly built. It stains beautifully—or paint or build-in as you choose. Dimensions: 
13%2"H., 23%4"W., 11%’D. Compare... price: There is no real comparison. $79.50 


You are invited to make these comparisons—and any others you wish—between the Jensen TF-3 and any 
other ‘‘rated’’ speaker system on the market regardless of price. Comparison with the thrilling sound of the 
TF-3 will still further prove that. . . 

*T.M 


there is always something better from 


MANUFACTURING COMPANY 

6601 &. Laramie Ave., Chicago 38, ‘Ilinois 

In Canada: Renfrew Electric Co., Ltd., Toronto 
Write for Free Illustrated Brochure '‘KU”’. Otvision of The Miser Co. / In Mexico: Universal De Mexico, $.A., Mexico D.F. 





If you have some knowledge 
of Radio or [Television or 
Electronics now and want to 
BECOME A PROFESSIONAL 
SERVICE TECHNICIAN 


you will want to 
investigate the special 
ALL-PRACTICE [TRAINING 
PLAN developed for men 
like you by the OLDEST 
AND LARGEST home study 


= 
Over 40 years ago, J. E. Smith, founder of the e °. 2 S . ) 
National Radio Institute, pioneered in teaching =~ 
Radio by the home study method. Today, this mag- a 10 C evision - C 1¢ O 
nificent building is completely devoted to NRI’s 
Radio-TV Electronics training. Here up-to-date lab- 
oratory and research facilities are constantly testing 


new developments and improved methods of train- 
ing men for Radio-TV Electronics careers 


All-Practice Method National Radio Institute, Dept.OMFT,Washington 16, D.C. 


NRI’s Professional TV Servicing Accredited Member National Home 
[raining is practical, complete : 

You make tests and experiments Please send me a FREE copy of your catalog “How t fopin TV 
to help thoroughly understand Servicing.”’ I understand no salesman will call 

TV problems. You get equipment 

to build a 5” Oscilloscope, a 17” 

picture tube and all components 

for building a TV receiver. Com- 

prehensive Color TV manuals 

also included. You learn how ex- 

perts diagnose TV defects, get 

knowledge of professional tech- 

niques. Mail the coupon for ity ces Zor 
free catalog now. NATIONAL 

RADIO INSTITUTE, Washing- 

ton 16, D. C. 
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OUGH TO HIGHER PAY 
 FLECTRONICG 


TV-RADIO 


START NOW! Break through the Earning Barrier that stops 
half-trained men. N.T.S. “‘All-Phase” training prepares you — 
at home in spare time — for a high-paying CAREER in Elec- 
tronics — TV — Radio as a MASTER TECHNICIAN. One Master 
Course at One Low Tuition trains you for unlimited opportuni- 
ties in All Phases: Servicing, Communications, Preparation 
F.C.C. License, Broadcasting, Manufacturing, Automation, 
Radar and Micro-Waves, Missile and Rocket Projects 


LOW INCOME 


A more rewarding job ...a secure 
future...a richer, fuller life can You ‘ 
be yours! As an N.T.S. MASTER bad 
TECHNICIAN you can go straight to 

the top in industry...or in your 

own profitable business. 


19 BIG KITS 


YOURS TO KEEP 


work on 
actual job 
\ projects 


SUCCEED IN MANY HIGH-PAYING 
JOBS LIKE THESE... 


er ea Repair 
) 


gives you all the facts 


You also get a Profes- 
practical 


tional cost 
sional Multitester for your 
job projects. 


EARN AS YOU LEARN... 
WE SHOW YOU How! 


tire tuition 
— with 


N.T.S. Shop-Tested HOME TRAIN- 
ING is Better, More Complete, 
Lower Cost... and it is your key 
to the most fascinating, opportu- 
nity-filled industry today! 


YOU LEARN QUICKLY AND EASILY 
THE N.T.S. SHOP-TESTED WAY 


NATIONAL SB SCHOOLS 


4000 SO. FIGUEROA ST., LOS ANGELES 37, CALI, U.S. A. 


Many students pay f 


—and earn much 


ACCREDITED MEMBER 

the only nationally 

recognized accrediting 
agency for privete 
home study schools 


N.T.S. HOME TRAINING is 


IFREE BOOK 


lemme): 1 afer aale), b 
NO SALESMAN WILL CALL 


NOVEMBER, 


You get lessons, manuals, job proj- 
ects, unlimited consultation, gradu- 
ate advisory service. 

You build a Short Wave-Long Wave 
Superhet Receiver, plus a large- 
screen TV set from the ground up, 
with parts we send you at no addi 


MAIL 
COUPON 
NOW 


spare time work they perform while 


training. You can d same 


we show you how 
SEND FOR INFORMATION NOW... 


TODAY! IT COSTS YOU NOTHING 
TO INVESTIGATE. 


NATIONAL fiat. SCHOOLS 


WORLD-WIDE TRAINING SINCE 1905 


Mail Now To 


National Technical Schools, Dept. RG-110 


for 4000 S$. Figueroa St., Los Angeles 37, Calif, 


ACTUAL 
LESSON 


Address 
t] City_ 


Please rush FREE Electro 
TV-Radio “Opportunity” Book 
and Lesson. No Salesman will call 


7 i] 
Actua | 

i 

'] 


Zone State 


| (CD Check here if interested ONLY in Resident Training at 
| VETERANS: Give date of discharge 





Power Converter on Market 


Thermionic power converters, pro- 
ducing electricity direct from heat, 
are now being turned out commer- 
cially by General Electric at the com- 
pany’s power-tube plant at Schenec- 
tady. The devices, somewhat similar 
in action to a two-element vacuum 


tube producing “contact-potential” 
current, are about the size of a silver 
dollar. They will produce at least 1 
watt apiece, according to K. E. Wil- 
son, who is in charge of marketing 
the new converters. They operate at 
a cathode temperature of 1100°C. 
Efficiency is 2.5%. Since electricity 
is required to heat the cathode, the 
chief applications of the new con- 
verters will be for special and experi- 
mental uses. 


Short-wavers Cooperate 

Plans to reduce interference in 
the short-wave broadcast bands have 
been put into effect by the Inter- 
national Frequency Registration 
Board (IFRB) pursuant to decisions 
made at the Geneva Conference last 
year. Administrations concerned 
with short-wave broadcasting are to 
submit their schedules to the IFRB 
four times a year. The IFRB com- 
pares schedules and, where stations 
would interfere, proposes improve- 
ments to the parties concerned. At 
the end of each period, the IFRB 
will publish a “High Frequency 
Broadcasting Schedule” which in- 
cludes the schedules of the various 
broadcasters, to which the notified 
changes have been applied, and indi- 
cates those changes that the admin- 
istrations did not consider satisfac- 
tory. It is hoped that this system 
will substantially reduce short-wave 
interference. 


Electronic Medicine Meet 


Electric and electronic techniques 
in biology and medicine will be dis- 


riets 


cussed in more than 50 papers to be 
presented at the 13th Annual Con- 
ference on Electrical Techniques in 
Medicine and Biology. The confer- 
ence is being held in Washington, 
D. C., on Oct. 31, Nov. 1 and 2. 

Authorities from both the medical 
and electronic fields, including the 
US Department of Agriculture, the 
National Institutes of Health and a 
large number of American univer- 
sities and medical, scientific and elec- 
tronic concerns, will take part in the 
eight sessions of the conference. 
Main subjects are grouped under 
analytical methods and instrumenta- 
tion, electroanalytical methods, in- 
struments, digital computers, tele- 
metry of physiological data, ana- 
logues and system analysis and gen- 
eral discussion. 


California Amateur Honored 


Raymond E. Meyers, W6MLZ, of 
San Gabriel, Calif., was awarded the 
Edison Radio Amateur Award for 
1960. The plaque is given each year 
by General Electric to an outstand- 
ing amateur. 

Meyers’ award was given, in the 
words of the citation: “For promot- 


W6MLZ, Raymond E. Meyers (left), re- 
ceives Edison Award from B.S. Angwin 


of G-E. 


ing international good will through 
his skillful planning, organizing, es- 
tablishing and operation of extensive 
world-wide radio communications 
during the Ninth Plenary Assembly 
of the Consultative Committee on 
International Radio (CCIR) held in 
Los Angeles in April, 1959. The spe- 
cial radio station, K6USA, handled 
more than ten thousand important 
communications during the confer. 
ence.” 

W6MLZ was assisted in setting up 
the radio service extended by 


K6USA by Herbert Hoover, J 
W6ZH, son of the former Preside 
who, as Secretary of Commerce, 
tributed greatly toward the 
nition of the American amat 
radioist and to his present status 


Voice of Africa? 


The Voice of America ha 
tracted for construction of a 
ful station to be built near Mor 
Liberia. It will consist of six 
and two 50-kw transmitters 
give the Voice of America c 
of Africa, parts of centra 
and the middle East. 

The Voice will operate unde 
national rules and will not inté 
with other African broadcasts. ( 
pletion is expected in 1962 
engineering design of the new 
tion is being handled by Page ‘ 
munications. Contracts for the actua 
construction of the transmitters 
not been let at the time of writing 


Jap Radios Self-Limited? 


In an attempt to maintai 
prestige of Japanese transisto 
dios, the Ministry of Internat 
Trade and Industry has been « 
ing on restrictions and obtaini: 
formation looking toward an ex 
quota. First step of the MITI 
ban export of all radios co 
less than three transistors. T} 
softened slightly to permit ex 
such radios only if plainly labels 
toys. The ministry explains 
the little radios have been |} 
the market for six-transisto 
ger sets. 

American manufacturers 
out that the move would ha 
effect on Japanese competition, 
no American manufacturers 
two-transistor radios. 


Humans Telemetered 


A new manned vehicle monit 
that can tell at a glance the imm« 
diate condition of a pilot and the 
craft he is flying has been designe 
for the Air Force Flight Test Cen 
ter, International Telephone & Tel 
egraph Laboratories announced 

The new device, to be manned by 
ground personnel, will give for the 
first time direct readout o 
time” safety reports on the physi 
logical and environmental conditions 
of the pilot, in addition to teleme 
tered “how goes it” information o1 
the vehicle itself. 

According to Paul Sehnert, pro 

(Continued on page 10) 
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ONE OF THE GREATEST JOB 
OPPORTUNITY FIELDS OF OUR TIME 


New... All New! 
7 u 


A 9 
2 


SEND FOR FULL FACTS NOW! 


NOVEMBER, 1960 





Now you can charge Westinghouse parts 
and tubes with the first and only Courtesy 


Credit Card for TV Service g Technicians! 


new Westinghouse Credit Card) ¢ 

you need without tying up you “cash or Sahing ie 
credit clearance. You can order by mail, phone or over 
the counter with 30 days open credit in an amount to 
be determined by your needs. 

Westinghouse is happy to extend credit to you, the 
independent service technician, in the hope that it will 
help you give better service to Westinghouse custom- 
ers at a profit. It goes without saying that your repu- 
tation as a good businessman makes it possible for 
Westinghouse to do this. te. 

You can get your Westinghouse 
through an eligible service asso 


your loc: 3 ghouse District Service Manager 
All applica ions are subject to approval by the loca! 
Westinghouse Credit Manager. 

The credit goes to you...and Westinghouse 
is glad to a¢knowledge it. You can be sure, if it's 
Westinghouse. 

For information concerning Westinghouse Tech-Lit.. 
a factory direet mailing service on all product service 
information, write to Service Dept., Westinghouse Electric 
Corp., Metuchen, N.J.,0r your Westinghouse Distributor. 


Westinghouse ~w) 


rp., TV-Radio Division, Metuchen, N. J. 
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how to get 
an FCC ez 
COMMERCIAL 
LICENSE 
THESE BOOKLETS 


YOUR FCC LICENSE KF RE kK 


OR YOUR MONEY BACK find out how... 


Cette of the sevien Soin + age oot : Re 
w prepare you for a rst Class mmer pet ae . 
Radio Telephone Lieen - Me =«édt;,. Yow can handle the new electronic 
tion for this license after a aevices. 

the Master =a 

of all tuition 
for the entire pe 
ment. Ene, 


> You can solve the problems that stump 
your fellow technicians. 


3, Training is Job Insurance when em- 
8 ployment is tough to find... and 
Et Welel-T-3-5 ate more money for you when times 
; are good. 
Electronics 


Training Mail This Coupon Today... 


Receive These Booklets 
FREE 


Cleveland Institute of Electronics, 
here is one example of the good Desk RE-47B, 4900 Euclid Ave 


e., Cleveland 3, Ohic 
jobs C.1.E. trainees get... 


Please send FREE Career Information Materia! 
to help me get ahead in Electronics. | have 
ing or experience in Electronics as indicate 


. 
e 28 oe : 
James Glen When Jim enrolled, he was a tem- 


porary employee of the City of [] Military 

‘acoma, Washing I shinies 

Tacoma, Washington. In the space [] Radio-TV Servicing 
of 14 months, he completed the — f 
Master Course and received his first LI Manu acreeng 
class license. He is now installing [_] Amateur Radio 


and maintaining mobile and micro- F 
wave equipment. In what kind of work are you 


James S. Glen, Jr. 
2920 Knob Hill Road 
Tacoma, Washington 
Accredited by The National Home Study Council 
Cleveland Institute of Electronics 


Deck RE-47B, 4900 Euclid Ave., Cleveland 3, Ohio 
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(Continued from page 6) 
ect initiator of Edwards Air F 
‘ Base, and Carlos Miller, executi' 
A perfect fit every time engineer of ITTL, the “real-t 
rae , * -- " 
2: : console will keep abreast of 1 
agit conditions within fractions of 
ond and can indicate imm« 
when he is undergoing or ent 
an unsafe condition. No com] 
of data, graph or gauge a1 
necessary. 





The information displayed o1 
vehicular panel includes variou 
bility and aerodynamic pa 
structural strains, flutter, 
plant behavior, and other dat 


as skin temperature, fuel, fi 
ing and electrical equipment 
The information shown 
physiological panel includ 
man’s heart rate, blood pr 
temperature, breathing rat« 
ume, the parameters concer! 
environment, oxygen supp! 
ation, radiation count, etc. 
The cathode-ray displays 
sent a green color indicat 
OK condition. It changes to 
orange when either the act 
or the rate-of-chcnge beco) 
safe. For the plot display 
These CENTRALAB tab-mounted Radiohm® Controls og Page mage nates Nao ag 
are sure to suit you—because they’re tailored to the ee” ‘aie which 
minimum shaft length needed for TV set hidden previously determined fo 
controls. When you need a longer shaft, you simply ticular parameters for both 
use the 2” polyethylene extension packed with each and the vehicle. The -spot 
: P . zs : change their color to ora 
unit. Nothing to saw—a snip of the scissors gives you nn anne ' , 
ne parameters move ou 
an insulated shaft of the length you need, and the | areas. 
adjustment slot is still there, and still easy to get at. P - 
Bell Begins Paging System 


CENTRALAB Twist-Tabs are available in 25 values from The New York T 
ne New York Telephone 
200 ohms to 7.5 megohms.. . rated at 4% watt, 154" nounced the opening of 
diameter, 1%” deep. Ask your distributor for full boy radio signaling servic 
details about the new fashion in controls—Model Binghamton, Endicott, Jol 


TT Radiohms an area surrounding these « 
system has also been put int 
Of 


areas around Columbus, 110 
THE ELECTRONICS DIVISION OF GLOBE-UNION INC. Allentown-Bethlehem, Pa., the « 
fi EAST KEEFE AVENUE * MILWAUKEE 1, WISCONSIN pany reported. 
CENTRALAB CANADA LIMITED—AJAX, ONTARIO A person subscribing to the s« 





carries a small (7%-ounce) trans 

tor receiver which buzzes when he 
ELECTRONIC SWITCHES + VARIABLE SE * CERAMIC CAPACITORS wanted on the phone. On hearing the 
PACKAGED ELECTRONIC CIRCUITS + ENGINEERED CERAMICS beer he can then call his hon 
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/JALLIED value-packed 1961 


444-PAGE ELECTRONICS CATALOG 


including products available only from Allied 


free 


send for it today! 


SAVE MOST ON 


EVERYTHING IN ELECTRONICS 


©@ Newest Stereo Hi-Fi Systems— 
Everything in Hi-Fi Components 
@ Money-Saving, Build-Your-Own 
KNIGHT-KITS~ for Every Need 
©@ Best Buys in Recorders & Supplies 
© Newest Public Address Systems, 
— , Paging and Intercom Equipment 
BUY ON EASIEST TERMS @. ¥ © Amateur Receivers, Transmitters, 
ONLY *2 DOWN tik and Station Gear 
os SB es © Citizen’s Band 2-Way Radio 
Yes, only $2 down on orders up to $50; only ir 
| @ Test and Laboratory Instruments 
$5 down on orders up to $200; only $10 down : 
over $200. Up to 24 months to pay. = om @ TV Tubes, Antennas, Accessories 


ee © Huge Listings of Parts, Tubes, 
ALLIED Exclusives: 


Transistors, Tools, Books 
MONEY-SAVING KNIGHT-KITS®—truly the very best in 
build-your-own electronic equipment—designed to 
save you money, easiest to assemble—the only 
kits offered with Free Inspection Privilege. See the 
complete selection of Stereo hi-fi kits, Hobbyist the most complete 
kits, Test Instrument and Amateur kits. KNIGHT- 
KITS are an exclusive ALLIED product. 


KNIGHT® STEREO HI-Fi—comparable to the best in 
quality and performance, yet priced far lower in 
cost. Select super-value KNIGHT components or 
complete systems and save most. Also see the larg- 
est selection of famous-name hi-fi components and 
money-saving ALLIED-recommended hi-fi systems. 


ALLIED RADIO 


fh ISFACTION GUARANTEED 
- 40 are a YOUR MONEY BACK 


World’s Largest Electronic Supply House 


Get every buying advantage at ALLIED: lowest money-saving 
prices, fastest shipment, expert personal help, easiest-pay terms, 
satisfaction guaranteed or your money back. 


electronics catalog! 


ALLIED RADIO, Dept. 2-L 
100 N. Western Ave., Chicago 80, III. 


O Send FREE 1961 ALLIED Catalog 
Name 
Address. 


a Zone S saiag 
SESS SSSR R SSS SESE SR SRR ROSES ESS 
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STEREO QUALITY SOARS TO NEW HEIGHTS... | _ tice or other contact from the near 


est telephone. 
: The telephone company said the 
Presenting dats cost of installing the Bellboy equip 
— ment was more than $100,000. It can 
handle a maximum of about 3,000 rx 


finest ceramic stereo or Tadalel-4- | ceivers. Customers are charged $15 


———eeaes a month if one receiver is used. A 
ever perfected by Yolareleelals, : second receiver costs $12.50 a mont! 
oe ‘ ees : The rate is for a maximum of 80 
nals a month. 


De Forest Award to N.M. Student 
Dwight Jaeger, 17, a Los Alamos, 

N.M. high school student, 
awarded a $1,000 de Forest 
arship awarded annually by the 
Western Electronic Show and Con 
vention (WESCON). Jaeger’ 
periment, which was displayed 
the Future Engineers Show (a fea 
ture of WESCON), was called 








Mors QUALITY’ ST! 


Now, the ceramic cartridge proved in independent A-B listening tests to — " gravieal ie of satellite 
perform as well as the highest-priced “‘professional”’ types. It’s Sonotone’s as they orbit around the earth 
revolutionary new 9T. So superior, you can expect faithful reproduction Dr. de Forest, at the ( 
from the most robust musical passages to the most subtle overtones. lided at his Hollywood hom: 


, . . ssage 2» iV o the 
Sonotone’s new 9T series stereo cartridge: mansnge to Se grven te 
of this year’s and future a 


GUARANTEES performance equal tocar- tionary new needle design with instant Second place in the awa 
tridges costing up to 3 times as much—_ ‘“‘snap-in, snap-out’’ replacement needle scholarship, was given t 
as proven in A-B listening tests. feature and built-in jewel tip protector. Shapero, a student at Cubb 


ve . o, for is ror or 
GUARANTEES highest compliance—al- ELIMINATES distortion — incredibly flat nme - Bane a rg 
lows major reduction of tracking force. response of + 1 db from 20 to 17,000 Seen ee ee 


, : a $400 scholarship, went 
cps—cuts listening fatigue. - ’ 
GUARANTEES more than adequate chan- P a 


Rosowski of Clayton Vall 
nel separation. ELIMINATES dust pile-up—at recent School, Concord, Calif., fo 


: trade show the 9T ran 4 straight hours, periment called “Cloud Cha 

GUARANTEES crisp definition. collected no dust. iain 

GUARANTEES superior, more compact ELIMINATES most record groove noise Fourth place, a $300 scl 

mechanical design—including revolu- or hiss—no ‘‘needle talk’. was awarded to Edward I 
‘ m Santa Barbara High fo 

Imagine, the 9T boasts all these “‘professional’’ features... yet sells for Discharge Phenomenon,” 

less than half the price of the least expensive ‘‘professional’’ cartridge. place, a $200 scholarship, 


Simplify your inventory ...cut call-backs — increase sales and profits — at paso J , 2 cesage ' 
onolulu, for a display tit 


with Sonotone’s great new 9T cartridge...unsurpassed for performance ing with Sound.” 
— and for value. 


LIST PRICE: 9T-S $16.50 9T-S77. . .$16.50 9T-SD. . .$19.50 Booster Operators Cooperate 
0.7-mil and (Two 0.7-mil (Sapphire- Results of a series of meet 
3-mil sapphires) sapphires) Diamond) the United States Northwe 


plain the new FCC boost« 
booster operators have bee 


lent, according to engine¢ Mi 
Parker of the FCC. The long-ba 
boosters are permitted to g 
legal operation, provided the t 


ELECTRONIC APPL NS DIVISION, ELMSFORD, N. Y. DEPT. C2-110 tions meet FCC requiremer 
IN CANADA, NTACT ATLAS RADIO CORP., LTD., TORONTO chief requirement is that the Vv < 
er no harmful interference 
Pe fr services, including other T\ 
' fo / be Booster operators queried the F 
JI thy (wr representatives on a number of su 


ce | 
SF] . . 
jects, the most commonly asked « 
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What Does F.C.C. Mean To You? 


What is the F.C.C.? 


stands for Federal Communications 
This is an agency of the Federal 
Government, created by Congress to regulate 
all wire and radio communication and radio and 
television broadcasting in the United States 


What is an F.C.C. Operator License? 


The F.C. C. requires that only qualified per- 
sons be allowed to install, maintain, and operate 
electronic communications equipment, including 
radio and television broadcast transmitters. To 
determine who is qualified to take on such re- 
sponsibility, the gives technical exami 
nations. Operator licenses are awarded to those 
who pass these examinations. There are different 
types and classes of operator licenses, based on 
the type and difficulty of the examination passed 


What are the Different Types 
of Operator Licenses? 

The F.C. C. grants three different types (or 
groups) of operator licenses — commercial radio 
telePHONE, commercial radioteleGRAPH, 
amateur 

COMMERCIAL RADIOTELEPHONE 
ator licenses are those required of 
and engineers responsible for the 
tion of electronic equipment involved in the 
transmission of voice, music, or pictures. For 
example, a person who installs or maintains two- 
way mobile radio systems or radio and television 
broadcast equipment must hold a radiotele- 
PHONE license. (A knowledge of aeeene code is 

NOT required to obtain such 

COMMERCIAL 


F. C. C. 


Commission. 


and 


ope | 
technicians 
proper opera- 


a lic cense.) 

R. ADIOTEL. EG RAP H opera- 
tor licenses are those required of the operators 
and maintenance men working with communica- 
tions equipment which involves the use of Morse 
code. For example, a radio operator on board a 
merchant ship must held a _ radioteleGRAPH 
license. (The ability to send and receive Morse 
is required to obtain such a license.) 

AMATEUR operator licenses are 
quired of radio “hams” people 
hobbyists and experimenters 
Morse code is necessary to be a 


those re- 
who are radio 
(A know ledge of 
“ha am 
What are the Different Classes of 
RadiotelePHONE licenses? 
Each type is divided into 
| classes of radio 


or group) of license 
different ¢ There are three 
telephone licenses, as follows 

(1) Third Class Radiotelephone License. No 
previous license or on-the-job experience is re- 
quired to qualify for the examination for this 
license. The examination consists of F.C.C. Ele- 
ments I and Il radio laws, F.C.C. 
regulations, and basic operating practices 

(2) Second Class Radiotelephone License. No 
on-the-job experience is required for this exami 
nation. However, the applicant 
already passed examination Elements I and II. 
The second radiotelephone examination 
consists of F. ¢ Element [Il. It is 
technical and covers basic radiotelephone 
(including electrical calculations), 
transistors, amplifiers, oscillators, power supplies, 
amplitude modulation, frequency modulation 
measuring instruments, transmitters, receivers, 
antennas and transmission lines, etc. 

(3) First Class Radiotelephone License. No 
he-job experience is required to qualify for 
examination. However, the applicant must 
have already passed examination Elements I, II 
and III. (If the applicant wishes, he may _ take 
all four elements at the sitting, but this is 


asses 


covering 


must have 


class 
~C mostly 
theory 
vacuum tubes, 


Same 


For further details concerning F.C.C. licenses and our training, send for our FREI 


‘Careers in Electronics’. 


Get your First Class Commercial F.C.C. License Quickly 


not the general practice.) The first class radio- 
telephone examination consists of F.C. C. Ele- 
ment IV. It is mostly technical covering ad- 
vanced radiotelephone theory and basic tele- 
vision theory. This examination covers generally 
the same subject matter as the second class ex- 
amination, but the questions are more difficult 
and involve more mathematics. 


Which License Qualifies for Which Jobs? 


The THIRD CLASS radiotelephone license is 
of value primarily in that it qualifies you to take 
the second class examination. The scope of 
authority covered by a third class license is 
extremely limited. 

The SECOND CLASS radiotelephone license 
qualifies you to install, maintain, and operate 
most all radiotelephone equipment except com- 
mercial broadcast station equipment. 

The FIRST CLASS be 
qualifies you to install, maintain, 
every type of radiotelephone equipment (except 
amateur, of course) inaladinn all radio and tele- 
vision stations in the United States, and in its 
Territories and Possessions. This is the highest 
class of radiotelephone license available. 


How Long Does it Take to Prepare 
r F.C.C. Exams? 


The time required to prepare for FCC exami- 
nations naturally varies with the individual, de- 
pending on his background and aptitude. Grant- 
ham training prepares the student to pass FCC 
exams in a minimum of time 


In the 


average 


license 
and operate 


Grantham correspondence« 
beginner should prepare 
class radiotelephone license after from 200 to 
250 hours of study. This same student should 
then prepare for his first class license in approxi- 
mately 75 additional hours of study 

In the Grantham resident course, the 
normally required to complete the 
get your license is as follows: 

In the DAY course (5 days a week) you should 
get your second class license at the end of the 
first 9 weeks of classes, and your first class 
license at the end of 3 additional weeks of 
This makes a total of 12 weeks (just a 
less than 3 months) required to cover the 
course, from “scratch” through first class 

In the EVENING course (3 nights a week 
you should get your second class license at the 
end of the 15th week of classes and your first 
class license at the end of 5 additional weeks of 
classes. This makes a total of less than 5 months 
required to cover the whole course, from “scratch 
through first class, in the evening course 
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for his second 


time 
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HERE'S PROOF that Grantham Students prepare for 


is a list of a few of our recent graduates, the 


Neil W. Michel, 402 E. Jefferson, Owensville, Mo 
L. Gordon Combs, RR#3, Box 279A, Hemet, Calif 
Daniel A. Ruch, Station KVOZ, Box 1498, 
George H. Sanderson, 128% W. 4th Street, 
Donald F. Teneych, 58 Brighton Road, Worcester 
Richard Scherzer, Apt. 5, 1175 S. Franklin Ave 
Jerry Miller, P.O. Box 1253, Charleston, West 

David M. Tarter, 1174 Hilltop Road, Kansas City 
Verne S. Melton, Jr., 1014 Canyon Road 
Gerald T. Bullock, 613 Keefer Place, NW, 


Laredo, 
Marysville 
. 
Los 
Virginia 
Kar 
Santa Fe, New Mex 
Washington 
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Resident Classes Offered at Four Locations 


To better serve our 
four separate schools 
the same resident 
from Hollywood.) 


many students throughout the 
located in Hollywood, 


courses In license 


by training at 


GRANTHAM 
SCHOOL OF ELECTRONICS 


1505 N. Western Ave. 
Hollywood 27, Calif. 


(Phone: HO 7-7727) 


408 Marion Street 
Seattle 4, Wash. 


(Phone: MA 2-7227) 


MAIL COUPON NOW—NO SALESMAN WILL CALL => 


NOVEMBER, 1960 


3123 Gillham Road 
Kansas City 9, Mo. 


(Phone: JE 1-6320) 


Seattle 


nation, Gra s 
Kansas Cit W ill 


preparati t conducted 


Clip the coupon below and mail it to the School nearest 


MAIL COUPON TO SCHOOL NEAREST YOu" 


maintains 
ering 


booklet. 


you. 
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Washington 6, D.C. 
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RADIO+TV+ HI-Fis HAM + BROADCASTING: INDUSTRIAL +LAB 


RCA KITS 


FOR VALUE, QUALITY AND PERFORMANCE! 


VOLT-OHM-MILLIAMETER 


. 
only $29-95 (includes batteries, probe and cable 
with slip-on alligator clip, ground lead and clip, as- 
sembly and operating instructions) (available factory- 
wired and calibrated—only $43.95") 


Exclusive features make this RCA VOM kit the buy of a life- 
time! Extra l-volt and 0.25 volt (250 mv) ranges for wider 
usage in transistor servicing—new handle clip accommodates 
probes and test leads for extra carrying convenience. Assem- 
bies in a breeze! 


FEATURING: ohms-divider network fuse-protected - easier-to- 
read scales + extra-large 51% inch meter - polarity reversal 
switch + excellent frequency response + full-wave bridge 
rectifier + low circuit loading + standard dbm ranges. 


SPECIFICATIONS: Input Resistance—20,000 ohms per voit on DC; 5,000 ohms per volt on AC + 
Accuracy—+> 3% DC, + 5% AC (full scale) - Regular Scales—2.5, 10, 50, 250, 1000, 5000 volts, AC 
and DC; 50 wa 1, 10, 100, 500 ma, 10 amps (DC) + Extra Scales—250 mv. and 1 volt (dc) + Frequency 
Response—AC-flat from 10 cycles to 50 Ke (usable response at 500 Kc) + Ohms—3 ranges: Rxl— 
(0-2,000 ohms); Rx100 (0-200,000 ohms); Rx10,000 (0-20,000,000 ohms) + Dimensions—W. 514”, 
H. 6%", D. 34%” 


3-INCH OSCILLOSCOPE 


95° 

only $79 (complete with Low-Cap, Direct Input 
Probe and Cable) (also available factory-wired and cali- 
brated—only $129.95") 


The first ‘scope kit with “‘get-up-and-go!"" Use it for practically 
everything—video servicing, audio and ultrasonic equipment, low 
level audio servicing of pickups, mikes, pre-amps, radios and 
amplifiers, troubleshooting ham radio, hi-fi equipment, etc.—and 
you can take it with you, on the job, anywhere! 


FEATURING: voitage-calibrated frequency-compensated, 3 to 1 
step attenuator - scaled graph screen and calibrating voltage 
source for direct reading of peak-to-peak voltages + ‘‘plus- 
minus” internal sync...holds sync up to 4.5 Mc «+ shielded in- 
put cable with low capacitance probe included + weighs only 14 
pounds - includes built in bracket to hold power cord and cables. 


SPECIFICATIONS: Vertical Amplifier (Narrow Band Position)—Sensitivity, 3 rms mv/inch; Bandwidth, 
within —3 db, 20 cps to 150 Ke + Vertical Amplifier (Wide Band Position)—Sensitivity, 100 rms mv 
inch; Bandwidth, within —3db, 5.5 cps to 5.5 Mc «+ Vertical Input Impedance—At Low-Cap cable 
input 10 megohms, 10 uuf (approx.); At Direct-cable input...1 megohm, 90 wuf (approx.) - Sweep 
Circuit—Sawtooth Range, 15 cps to 75 Kc; Sync, external, + internal; Line Sweep, 160° adjustable 
phase 





RCA WV-77E (K) 


VOLTOHMYST*° 


95° 
only $29 (also available factory-wired and calibrated 
only $43.95°) 


Think of it—an RCA VoltOhmyst Kit at this low, low price! You get 
famous RCA accuracy and dependability, plus the easiest to assem- 
bie kit you've ever seen! 


FEATURING: ohms-divider network protected by fuse + ultra-slim 
probes and flexible leads + sleeve attachment on handie stores 
probes, leads, power cord + separate 14 volts rms and 4 volts peak- 
to-peak scales for accuracy on-low ac measurements + front-panel 
lettering acid-etched. 


SPECIFICATIONS: Measures: DC Volts—0.02 volt to 1500 volts in 7 

overlapping ranges; AC Volts (RMS)—0.1 voit to 1500 volts in 7 over- 
lapping ranges; AC Volts (peak-to-peak)—0.2 volt to 4000 volts in 7 overlapping ranges; Resistance— 
from 0.2 ohm to 1000 megohms in 7 overlapping ranges. Zero-center indication for discriminator 
alignment + Accuracy—+ 3% of full scale on de ranges; + 5% of full scale on ac ranges + Fre- 
quency Response—fiat within + 5%, from 40 cycles to 5 Mc on the 1.5, 5, and 15-volt rms ranges and 
the 4, 14, and 40-volt peak-to-peak ranges + DC Input Resistance—standard 11 megohms (1 megohm 
resistor in probe). *User Price (Optional) 
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that the TV station’s permissior 
rebroadcast its signals must be 
tained. The provision that booste 
must be so designed that they car 
be turned off immediately—from 
remote point if unattended 
came up for discussion. 

It is likely that many boost« 
require additional equipment b« 
they meet with FCC standards a 
quality of signal, according to ens 
neer Parker. Some of the pictu 
he pointed out, were of such qua 
that one might get a _ hea 
watching them. 


Stereo Standards Coming Soon 
A strong feeling that FM n 
plex stereo standards will be set 
the FCC before the end of 1960 px 

vaded the New York High-F 
Show held early in Septembe 
results of the field tests conducts 
from Pittsburgh were to be filed 
the FCC Oct. 28. According to T: 
vision Digest, five of the s) 
tested gave results that obs 
considered “good stereo.” 


Knee Noise Signals Arthritis 
Sound patterns from the 

joints indicate rheumatoid 
tions, states Dr. Herbert F 
Ohio State University. Speak 
fore the International Congre 
Physical Medicine at Was} 
recently, Dr. Fisher reported or 
ords made of 75 subjects, of 
25 were patients with rheun 
involvements and 25 had bee 
nosed as suffering from degs 
ative arthritis. 

“Normal knees produce 
tively regular pattern,” he said 
rheumatoid arthritis, the ent 
tern is distorted, while in d 
ative joint disease, there are 
amplitude spikes superimposed 
normal pattern.” 


Japanese TV’s Coming 

Television receivers fron 
now being seen in a few A 
stores, are expected in quantity) 
the Christmas trade, accord 
Television Digest. Those react 
the counters first were 8-inch 
some portable and some ac-op¢ 
Contrary to previous experien 
small-screen sets, sales have 
good, according to the few d: 
who have handled them. Set 
selling at $100. A 19-inch re 
was expected by the beginning 
this month, to sell for somet! 
less than $200, and a 23-incl 
early in 1961. 


Elevator + TV = Safety 

A closed-circuit television s) 
has been installed at the Ar 
residential hotel in New York ( 
solely for the purpose of observing 
self-service elevator. Users of ope 
atorless elevators are particula 
vulnerable to robbery and attack. T 
protect them, a remote-controlled, 
10-lb vidicon camera is mounted o1 
top of the elevator, with a special 

(Continued on page 20) 
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Here’s The Offer No Other Radio-TV School 
DARES MAKE! 


LEARN AT HOME in Spare Time! 


YOU DO MANY PRACTICAL JOBS with the kits we 
cond pre. That’s right, you PRACTICE what we 
T ! You build a Signal Generator, AC-DC Power 
Pack, and AC-DC Superheterodyne Radio Receiver 
and top quality 21 inch TV Set. EARN AS YOU 
LEARN with the famous RTS 30 Day Income Plan. 
Full instructions provided. NO HIGH SCHOOL 
DIPLOMA NECESSARY. This is a COMPLETE 
course which starts with basic subjects and 
gradually advances to Radio-TV. . . . ALL FOR A 
PRICE YOU CAN AFFORD! 


*THE ONLY VERTICAL 
4 MULTI-CHASSIS 21” 

TV KIT OFFERED BY 

ANY RADIO-TV SCHOOL 


YOU BUILD THESE 
AND OTHER UNITS! 


a 4 Each student is en- 
titled to unlimited 
consultation service. 
All questions are 
answered promptly 
and completely by 
highly specialized 


RTs’ et 

The Association Wy 
Home te dy Scho ols 

is your assura of 
Reliability, integrity nd 
Quality of Tra 


RADIO-TELEVISIONR ~ = 


RTS Will Train You at a Price 
You Can Afford and When 

You Are a Qualified Graduate 
Will Help You Open a Service 
Shop of Your Own and Si upply 


. You With Every Bit of 


Equipment You Need t to Get 
Started - Plus an Inventory 
of Parts and Necessary 
Supplies. 


ALL FINANCED WITHOUT INTEREST 
OR CARRYING CHARGES!! 


You Also Receive... Adve 
Help and Material, Shop | 
Business Systems, Lette: 
Calling Cards and Much | 


Here’s What Two of Many Business Plan Shop Owne 


tising 


s Have to Say! 


business between 
$1500 s nd $2000's month "y j 
had to hire help to keep he | interes 
with it. they graduate 
CULLEN W. IRBY HAROLD R. STANLAKE 
Corpus Christi, Texas Perry, Michigan 


DON'T LOSE OUT — FIND OUT! 


RADIO TELEVISION TRAINING SCHOOL, Dept. RE-110 
815 E. Rosecrans Ave. Los Angeles 59, Calif 
Rush me full information by return mail. (Please Print) 
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Why are more Service-Dealers 


Switching mu FD 


because 


50 per cent of all TV sets made in the 
last 4 years are portables—sending 
more antenna replacement business to 
service-dealers every day. 


because 

with the JFD PA500 and PA515 Exact 
Replacement Kits, dealers are ready 
and able to service 90% of antenna re- 
placements for portables and tote-ables. 


EXACT 
REPLACEMENT 


vd | ran NAS? 


because 


as JFD Exact Replacement Specialists, 
service-dealers can get out of the un- 
profitable ‘‘rabbit-ear’”’ business—earn 
a profit on the antenna sale (at full 
mark-up) and on the installation. 


because 


with JFD guides, streamers, and sales 
helps, service-dealers get the merchan- 
dising know-how that nets them a 
bigger slice of the 3,500,000 dollar 
portable antenna replacement market. 


NOW IS THE TIME TO WRITE JFD OR ASK YOUR JFD DISTRIBUTOR 
FOR YOUR EXACT REPLACEMENT PROFIT PLAN PORTFOLIO! 


Only JFD keeps you up-dated 


THE BRAND THAT PUTS YOU 


with the 1960 Portable TV 
Antenna Guide covering every 


portable TV set made since 
1956 (compiled and edited by 
Howard W. Sams & Co., Inc.) 
Check SAMS PHOTOFACT 
FOLDERS for JFD Exact Replace- 
ment Antenna Information. 
JFD ELECTRONICS CORPORATION BROOKLYN 4, NEW YORK 
JFD International, 15 Moore Street, New York, New York « JFD Canada, Lid., 51 McCormack Street, Toronto, Ont., Canada 1n COMMAND OF THE MARKET 
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Why are more Service-Dealers 


Switching to J FD HI-FI 


TV ANTENNAS? 
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ss EM Ande ni, “ 


que sHaRPest 
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parGutest tv pictur 
IN TOWN 


Tho tne in Servint St Una Oe witien TT 
TV antennas ave mm need of replacement. For his imutaiionons 

he retes on the supenor performance and quality of JFD 

gaa 


“a 


nti . because 


they know 5 million antennas need JFD is the éotal antenna line with the 

replacement—that JFD HI-FI TV _ right model, at the right price for every 

antennas assure them a bigger share of location—does the most for them in 

this profitable market. mile-shrinking performance and cus- 
tomer confidence. 


because because 


JFD all-out advertising sellsforthemin JFD sales stimulator ch as cloth 
powerful national mass media—suchas _ patches, decals, mobiles, banners, dis- 
Look, TV Guide, Successful Farming, plays and direct mail give them the 
Farm Journal, Progressive Farmer. complete package to sell new customers. 
HOW MUCH INSTALLATION BUSINESS ARE YOU LOSING BY NOT SWITCHING TO 
JFD? THE TV ANTENNA LINE AMERICA KNOWS BEST! 


BRAND THAT PUTS YOU 


HI-Fl HELIX HI-Fl BANSHEE HI-Fl FIREBALL 
Silver or Gold Anodized ’ Silver or Gold Anodized Silver or Gold Anodized 


JFD ELECTRONICS CORPORATION , Brooklyn 4, New York 


JFD International, 15 Moore Street, New York, New York « JFD Canada, Lid., 51 McCormack Street, Toronto, Ont., Canada IN COMMAND OF THE MARKET 





see the exciting 1961 


knight-kits 


La PRODUCT OF ALLIED RADIO 


in this value-packed AIZZ/ED catalog 


70-W att 
Super-Pow 
Stereo! 


DELUXE 70-WATT STEREO AMPLIFIER 
Super-powerto driveany oftoday’sspeakers; °"'Y 
the ultimate in control flexibility and func- *§5 
tions. 83 YU 934 down 


see many more great HI-Fl KITS 
Stereo Preamp 18-Watt Amplifier 
60-Watt Stereo Amplifier 12-Watt Amplifier 
Stereo Control FM Tuner 
25-Watt Amplifier Speaker Systems 


ALLIED 


ona eel alies— 
Boley 


ele 


444 pages 


most complete 


send for it! 


DAO BVO 3NVe ot 


> 


use coupon 
on next page 


=o 


= 





ALL-BAND SUPERHET RECEIVER 


Covers 540 kc to 36 mc, plus 6 meters; gen- °"'Y 
eral coverage tuning and calibrated Amateur *5 
bandspread tuning. 83 YU 935...... .. $67.50 down 


see many other HOBBYIST KITS 
“Space Spanner’’® Receiver Transistor Radios 
“Ocean Hopper” Radio Intercom Systems 
Radio-Intercom Electronic Lab Kits 
Clock-Radio Photoelectronic System 


FUN TO BUILD Building it yourself is 
always satisfying fun—it's fun at its best 
when you build Knight-Kits—they’re so 
beautifully engineered, so much easier, 
more pleasurable to work with... 


YOU SAVE You save substantially because 
you buy direct from Allied at our money- 
saving big-volume-production prices—and 
because you do the easy building yourself... 


YOU OWN THE BEST You'll be glad you 


built a Knight-Kit, because you'll own and 


> enjoy with pride a true custom-built product, 


High sensitivity general- 


professionally engineered and styled— 
designed for superior performance... 


EASIEST T0 BUY onty $2 down 


on orders up to $50; $5 down up to $200; 


$10 down over $200—up to twenty-four 
months to pay... 








exclusive knight-kit 
MONEY BACK GUARANTEE 
Buy Any Knight-Kit! 
.-Build and Use It! 
lt Must Perform 
Exactly as Claimed! 
Your Satisfaction is Guaranteed 


Every Knight-Kit is uncondi- 
tionally guaranteed to meet 
our published specifications 
for performance or your pur- 
chase price is refunded in full. 








purpose VTVM; 11 meg 
input resistance; bal- 
anced-bridge circuit; 4 4 
meter. 83 Y 125... .$25.75 


only $2 down 


only 2 down 


From original concept 
to final design, each 
Knight-Kitis produced 
by and comes directly 
to you from ALLIED 


sold exclusively by 


ALLIED 





Kcnight- skies: best in build-your-own electronic equipment 


~ 
STEREO TAPE RECORD/PLAY PREAMP | | —— 
Professional quality; permits ¥ — : ; teen 
tape monitoring, sound-on- 
sound and echo effect; use 
with any tape transport. 
83 YX 929 (less case) $79.95 


_ DELUXE 40-WATT STEREO AMPLIFIER 


Full frequency center channel. 
$5 Finest amplifier available any- 

» where in this i range. 
down 83 YU 774..............$76.95 





SUPER-VALUE 


DELUXE FM-AM STEREO HI-FI TUNER > a : a STEREO Hi-Fi AMPLIFIER 


Dynamic Sideband Regulation, only 20-Watt Stereo Hi-Fi Amplifier, with 


variable AFC, “Magic Eye” $5 special clutch-type dual-concentric 
level control; biggest bargain in 


lide-tuning, multip| dd-in. F 
83 YL 731 eet “387.56 down a — Stereo hi-fi. 83 YX 927 $39.95 


FM-AM Hi-Fi TUNER BUY 
Outstanding FM-AM Hi-Fi 


a 
SUPERHET CITIZENS BAND TRANSCEIVER = Tuner; with AFC and tuned RF 
$39.95 For stage on FM; includes multi- 
Dual-conversion receiver for Satis is 
highest sensitivity and selectiv- me This Citizen's Band plex jack. 83 YX 928... . $49.95 
ity; 2-channel crystal-controlled 5 7 nly 
5-watt transmitter. down 2 ~ 


83 YX 712-2....... FA $79.95 down TOP VALUE CITIZENS 


SENSATIONAL 4-BAND > BANS TRANSCEIVER 
ANMASTER”. ; Lowest-priced com- 
By RECEIVER ee Citizens Band 
o. ‘hrilling world-wide ransceiver. Tunable 
reception; exciting Short- 22-channel super- 32-WATT STEREO AMPLIFIER VALUE 
wave and Broadcast; % : regenerative receiver; M -savina 32-Watt St ! 
band-switching, 540 KC : 5-watt transmitter. Hi-Fi Amplifier: high ess *5 
to 80 MC. With cabinet. —_ 83 ¥ 713-2 s low cost; full frequency center 
etn only $2 down channel. 83 YU 933 $59.95 


Transceiver 


down 


full selection of SEND FOR THE 444-PAGE 
INSTRUMENT Wiiiigime 1961 ALLIED CATALOG 


KITS | Write today for the world’s biggest elec- 

ed : Mestisseaaeelaiier=s tronics catalog, featuring the complete 
5” Oscillosco ein dy g, g P 

only®2down A Cvrvm CO 1961 KNIGHT-KIT line. See the big news in qual- 


“G00” TUBE CHECKER Tube Checkers fl irconice. Send tor your MASSE 
Checks over 700 types; Signal Tracer ogpaibeiiumimerl ae ims 
iaeinete reteeat: Audio Generator 
obsolescence-proof de- Sweep Generator 
sign. 63 YX 143. . .$32.95 = Battery Eliminator 


Capacity Checker 
RF SIGNAL GENERATOR Transistor Checker 


Output to 112 mc on fun- R/C Tester, 


pte amb 400-cycle plus many others 


83 ¥ 145..........$19.75 
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100 N. Western Ave., Chix 


[] Send FREE 1961 ALLIE 
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(Continued from page 14) 
wide-angle lens looking through an 


* & 
opening in the top of the cab. A 24 
inch monitor is set so that it can be 
viewed from any part of the lobby 
Two 17-inch monitors are placed at 


opposite ends of the 16-foot main 
desk so that they will be in direct 


| view of the desk clerk at all times 
a ue On e maf Pp 5 CALENDAR OF EVENTS 


Conference on Electronic Techniques in Medi: 
cine and Biology, Oct. 3/-Nov. 2, Sheraton Pa 
Hotel, Washington, D.C 

IRE-EIA Radio Fall esting, Oct. 31-Nov 
Syracuse Hotel, Syracuse, Y 





MODEL 81008 Conference on Magnetism & Magnetic Mate- 
Ove rials, Nov. 14-17, New Yorker Hotel, New York 
N.Y 
Mid-America Electronics Conference (MAE 
CON), Nov. 15-16, Muehlebach Hotel, Ka 
City, Mo 
Northeast Research & Engineering Meeting 
(NEREM), Nov. (5-17 Commenwoanh Armo 
and Sheraton Plaza Hotel, Boston, Mass 


Northwest Hi-Fi Show, Nov. 25-27, Leaminat 
Hotel, Minneapolis, Minn 
EIA Winter etree. 7: 29-De 
; mont Hotel an Francisco alif 
and new jo ia Third Annual Futuronics Exposition, Nov 
. 4 Dec. 2, Roosevelt Raceway Exhibit Ha 
low price from ' ( bury, N 
Vehicular Communications Meeting, D« 
Sheraton Hotel, Philadelphia, Pa 
URSI-IRE Fall Meeting, Dec. 12-14, NBS B 
Laboratories, Boulder, Colo 


Eastern Joint Computer Conference, 
15, New Yorker Hotel and Manhattan Ce 





Radio Signals from Saturn 
The Navy reports receiv 
first conclusive signals” f: 
planet Saturn. They were pi 
by scientists at the Univ 

Michigan, using that unive 
foot radio telescope. This may 
possible a study of the ten 
and density of Saturn’s 
of the distribution of gas¢ 
atmosphere. 

Signals were also picked 
nebula so distant that 
waves took 3,000 years to 
receiving antenna. 


World TV’s up to 94 Million 
The number of TV ( 
the world took a mors 
jump during the 12 montl 


Check these advanced features: ing Aug. 1, 1960, to read 


94,000,000, reports Tele 
S72 TV stations are now operatir 
New Long-Life Wellertip— Utilizes copper for superior ‘a WF countries, with a total of 
heat transfer, plus iron-plating for rigidity and long life Mines tions on the air in foreigt 
Copper conducts heat 5 times faster than steel, permits arg of ne ee hsm 
operation at lower temperature, prevents damage to com- ao ownership ‘s Br Tal 
ponents. Long reach for easier use in difficult places. 900,000 sets, followed by Ja 
5,000,000, then by West Gi ! 
¥ 100 watts—single heat Russia, with ove 4,000,000 
¥ Tip heats instantly when trigger is pulled—no waiting Electrons Weld Metals 
¥ Prefocused spotlight illuminates work, eliminates shadows ‘ice ‘stnciuaen eee de bela 
” New compact, streamlined design with rugged housing weld molybdenum alloys ar 
/ 
+ 


LIST PRICE 


Perfect balance for greatest soldering accuracy tungsten, according to Rk 
Aviation Corp. The metals : 


sidered very useful for Space 
work because of their resistar 


On sale now at your Electronic Parts Distributor high temperatures. 


i A narrow beam of electron 
Send for Weller Gun Bulletin the gun raises the metal’s ten 


ture to the 6,000°F needed for 


WELLER ELECTRIC CORP, °°? *cs°°s" thal ten taiber at cilews 


contamination-free welds. 


Guaranteed for 1 year—UL approved 
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[Tleneury) otters you MORE 
for your TEST EQUIPMENT DOLLAR! 


Model 700—Tests all transistor 
all transistors (RF, IF, Audi 
gain ¢ Checks all diodes f 
consuming reterence to data 

obsolete as the Model 700 
are introduced ¢ Sturdy ha 
Size, 5% x 7% x 344” 


Mode! 500 


condensers, 


Actually subs 
electrolytics 
sistors and bias voltage 

3 ohms to 10 megohn 
5 mfd. ¢ 10 values of elec 
rectifiers up to 500 ma. ¢ ¢ 
tinuously variable up a 
able up to 15 volts eit 
case @ Size, 5% x 


Mode! 400 ms pe 
meter. DC VOLTAGE RANGE 
7500 V.¢ AC VOLTAGE RANGES 
; RESISTANCE RANGES 
| ohms ¢ RANGES: 0 to 75 

PACITY RANGI 001 mf 


Steel case ¢ Size, 5% x 


Mode! 600—Checks all powe 
GERMANIUM SILICON ce 
500 ma. ¢ Checks wit! ef 
ircing, life expec 

ier 


Model 400 Model 600 IN-CIRCUIT 


VOM-CAPACITY TESTER $3995 


—_ ~ ° 


A 20,000 « 


RECTIFIER TESTER 


ales ¢ Che 
Ss 








R 
model 300 COMBINATION TESTE 





. A versatile economy priced tube tester 
~ A multiple-socket tube tester ~ A CRT tester- | Giecks quality (emission, shorts and ‘~. TESTS REPAIRS  REACTIVATES all 
reactivator + A 20,000 ohms per volt VOM and ca- gas) of over 700 tube types, including the BLACK and WHITE and all COLOR picture tubes 
pacity tester a COMBINED IN ONE © >*APACT UNIT! newest series-string TV tubes, OZ4s, gas. TESTS ; 
* AS A TUBE TER . . . will check emission, inter- Tegulators, hi-fi and foreign tubes ¢ Checks jie ¢ Xpectancy « “RE PAIRS open 
element leakage tee gas content of over 700 tube types ® each section of multi-purpose tubes *  cjements « RE ACTIVATES k tubes with 
AS A CRT TESTER-REACTIVATOR ... will test, repair Easy-to-read 3 color meter scales * 17 long 4 controle voltage tivation is 
and reactivate all black and white and all color picture lasting phosphor bronze tube sockets * seen ind controlled on t kes place) 
tubes © AS A VOM AND CAPACITY TESTER . . . Positively cannot become obsolete. New = Tests the red, green ions of color 
sensitivity is 20,000 ohms per volt/DC and 5000 ohms tube listing furnished periodically to all (ubes separately * Also | newer 2.35 

© volt/AC ... Capacity range: .001 mfd. to 80 mfd. « registered owners * Sturdy-gré ~ . “el and 8.4 filament voltage kable mirror 
Inbreakable mitror for TV adjustments inside detach- tone steel case « Size: 9x 812 for TV adjustment le cover » 


able cover « Handsome wood carrying case ¢ $9975 KIT — $3195 Handsome wood carryi $4995 


Size, 17% x 13% x 442”. Dealer Net Dealer Net Size 11 x9 x 444 
mode! 102-P TUBE TESTER model 102-C TUBE TESTER TPC F-sERVICE TUBE TESTERS DISTRIBUTORS 


Cannot 


leakage and 


ign 


WIRED — 
Dealer Net 


SOLD ONLY THROUGH 


FRE 


MERCURY ELECTRONICS CORP. 
N.Y E 


PARTS 


The instruction manual for any in- 
strument shown is available upon re- 
quest... use coupon below: 


become 
obsolete as new 
tube types are 
introduced! 


Model 201-F 
(floor 
model ) 


Deale r 


77 Searing Avenue, M 


Mode! 101 
fAodel 800 
Tube tester has same specifica- jel 


Same specifications as the 
tions as Model 102-P ¢ Tester 


Model 101 ¢ Also tests picture 
tubes, all diodes, rectifiers, 
fuses, pilot lamps ¢ Unbreak 
able steel mirror for TV 
adjustments inside detachable 
cover ¢ Handsome wood carry- 


ing case. 
Dealer Net $950 


MERCURY ELECTRONICS CORP. 


NOVEMBER, 1960 





is removable ¢ Extra storage 
compartment under tester e 
Drawer for tools and test leads 
¢ Unbreakable mirror mounted 
under tester case for 


TV adjustments. 
Dealer Net 


West Coast Office 





Model 201-C 
(counter 
model) 
Dealer 

Net 


$1 0950 


4306 W. Victory Bivd., 





77 SEARING AVENUE, MINEOLA, NEW YORK 


Burbank, Calif 





ere’s the SPECIALIZED 


| Let these 2 Ghirardi manuals teach you to 
' J REPAIR ANY TELEVISION 
save 3700) WAM 2ae «OR RADIO RECEIVER ever made! 


Moke your service library A.BA. GHIRARDI . a ' . 

complete! Get both these Let these two famous training books teach book is co-authored by A. A. Ghirardi 

famous Ghirardi books at you to handle all types of AM, FM and T\ radio-electronics training guides 

a saving of $2.00 under service jobs by approved professional meth- more than 25 years, been more wid 

ee ey A ods — wate peer e fficte “¥ eng _ 1S for military, school and home study 

° - soar! Almost I> yages and over ? clear “ P a . J 

NATION OFFER in coupon. pictures and pent explain EVERY than sid other books of their types 
troubleshooting and repair operation as clear are sok 
ly as A-B-C. No needless mathematics. No 
involved theory. You get straight-from-the 
shoulder training of the type that teaches you Div., Holt, Rinehart and Winston, 
to do the best work in the shortest time. Eacl Madison Ave., New York 17, N 


RADIO & TV CIRCUITRY and OPERATION 


Learn about circuits ... and watch service headaches disappear 


You can repair ANY radio, TV or other electronic basic modern circuits and their variation I 
uipment lots easier, faster and better when you're shows what troubles to look for and how t 
fully familiar with its circuits and know just why and useless service testing and guesswork The 

w each one works . . . and that’s exactly the kind of gives you the above-average training t 
speciatis ed training you get in Ghirardi’s 669-page “*headaches” out of trouble “4 woting—-the 
Radio & TV CIRCUITRY AND OPERATION trai: you for the best-paid servicing jobs. Cont 


ing guide. First it gives a complete understanding of illustrations 
Sold separately for $39.00—or see MONEY-SAVING COMBINATION OFFER. 


RADIO & TV TROUBLESHOOTING and REPAIR 


Complete training in modern service methods 
& TV TROUBLESHOOTING AND REPAIR methods and shortcuts; or to find fast ar 


complete 822-page guide to professional service lems You learn troubleshooting of all 
Le tho ‘is the kind that help you handle jobs faster, “stati tests to dynamic signal tracing met 
) profitably For beginners, this giant book with its by-step charts demonstrate exactly what 


separately at prices indicate 
you save $2.00 by buying them both. | 


pon or order from Dept. RE-110, 


417 clear illustrations is an easily understood course how to look. A big television section is a 
locating troubles fast and fixing them right. For exper guide to all types of TV service proced 
enced servicemen, it is an ideal way to develop better ) days at our risk! 

Sold separately for $10.00 or save $2.00 on MONEY-SAVING COMBINATION OFFER. 


Cut Radio-TV Test Now! FIX ANY DON'T THROW OLD 
Time IN HALF! ELECTRIC MOTOR ayy sap lh 


Handle ANY job to fix old sets in a jiffy! 
in modern electronic work from minor E Just look 
i+” a repairs to . do-it data 
it's whet you know about complete you want to f 
using instruments that rewinding 


really counts! 560 pages—O 





S aeae o , BLESHOOTER 
This new 16-page BASIC ken oe | BOOK tells w 
ELECTRONI rEST PRO ; . rRic MOTOR ; | be ay the 
- RFE manua t t plot shows how t 
( BDURI S ae - } iid hat helj : = iJ eg tone va 
: j . ona ; “ - Using it, ever 
dia em : - ; easily fix 
est any ; how to hanile ‘ Covers every might othe 
nponent model made by way beca 
il time. , . ete rewinding) ¢ 202 mfrs. from mation i 
" y J ractically 1925 to 1942 few simple 
urse a ! w 1 r 
: ‘ a these old sets 


nincson t n cor ri 1 
iques! : tions } Dp to operate perfectly for years to c 


Teale fon catven | (0,083! toduarial = THE ONLY GUIDE OF ITS KIND! 


I 
THAT ert Chowan related how-to-do-it Cuts service time in half! 
lie ' le ’ «le Included are common trouble sym 


so that you learn fast, easily anc t ¢ job is remedies for over 4,800 models 
explained so clearly y« yu can har to unc ( and record changers 

it. Over 125,000 copies in use motor ret hot Atwat Kent, Kelmont, 

schools, and for home study. Fully roved by pa s . Emerson 

. specialists, unions and instruct Motorola Philco, 

xs, | wer, It’s the ideal book whether you want to tr r Stromberg and dozens more. Include 
AF, RI is good-pay motor repair job or simply want to | motors pages of invaluable tube and component 


testing Tw ni as a sideline or hobby! short cuts 


Amplifier hecking Sensi Order ELECTRIC MOTOR REPAIR in coupon. Specify RADIO TROUBLESHOOTERS’ HAND- 
Fidelity, AVC Voltage. et Price only $9.25. BOOK in coupon. Price only $10.00. 10-day trial. 





tivit 
Even includes industrial electronic test procedures. 
Everytl $ 


ee etning ts sl somptain—an sehen wen USE COUPON FOR 10-day Free Trial! 


Order BASIC ELECTRONIC TEST PROCEDURES 


in coupon, 


22 
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in its most complete 
economical and 
easily understood form 


——— > TRAIN AT HOME FOR TV- RADIO-ELECTRONICS . . . at rock-bottom cost! 


Now! Get your basic training from these two easily understood, low cost books! 
Here is complete basic electrical: BASIC ELECTRICITY Fundam BASIC ELECTRONICS 


tal electrical principles are the 
all Electronics—and this 396-p 
ual gives you a complete wo 
what you might expect. 785 pages and edge of them 


electronic training specifically written 
for beginners—priced at a fraction of 


almost 700 pictures, diagrams and charts from electror 
its 

in these two big books bring you top ples, cireut 

h } actance, impedance 
notch training that can pave your way struments 
to a fascinating electronic career. Every all types of 

ll t les set-ut 

detail is fully and clearly explained Includes set 
umples and pr 


Nothing is omitted——nothing is con . 

>¢ ns] separ it « ‘ ¢ 
densed. In ery respect, the material Offer! . 
in these books compares more than fa- 


vorably with ‘“‘courses” costing many ONLY $11.00 FOR THIS Save $1.50! See special 
times as much! COMPLETE HOME TRAINING! Money-Saving Offer in Coupon! 





Here's everything you need to oa : SHORT CUT TO TV REPAIR: © 
Ld di ¢ 


know about ; 
[X-O-FIX 
;UTDI W 


OSCILLOSCOPES! | |" .@_f 


Complete data on 
using the handiest 


instrument of all! — | 
ue Get your COMMERCIAL OPERATORS LICENSE! 


Men who know how t 1 
ereree oh an Or Train for radio's most fascinating, best paid eae 








jobs don't guess 
troubleshooting and toug! This famous bool 
alignment problems! , train for your C¢ 
locate troubles in a jiffy, ac as an operato 
just them quickly and accu tion broadcasti: 
rately—and this famous 346 LICENSE MANI 
page manual teaches you the wf OPERATORS 
methods they use derstood guide 
MODERN OSCILLO : 
SCOPES AND THEIR 


‘Senge eaperte get ns in welling you all about REPAIR ANY ELECTRICAL APPLIANCE! 


the big pay jobs! 





these versatile instruments 


and exactly how to use them 


Save on ——— bills! ... Earn in your Spare Time! 
Particular attention is paid to AM, FM, and TV This 370-page ELECTRIC, APPLI rou 5 t hart 

realignment procedures. Every detail of testing ANCE SERVICE apd nr <t 

with ‘scopes is explained from connecting the service practically any home 

scope and setting its controls to adjusting com pliance Includes standard ar 

ponents in the chassis being tested. Illustrated 


washers, ironers, toasters, ranges 


instructions teach you to analyze patterns. Ev« 
includes data on quantitative measurements 
used in color TV servicing) and use of ‘scopes i 


lab, industrial electronics and atomic work. 37' 
i ORDER BOM AM! OES 


Specify MODERN OSCILLOSCOPES AND THEIR NOW 
Dept. RE-110, 


USES in coupon to order. 
Technical Division, Holt, Rinehart & Winston, Inc 
383 Madison Ave., New York 17, N. Y. 


Send books checked for 1 y FREI 
SAVE! Send cash wit t 
with money refunds 


Check here for MONEY-SAVING SERY- Check here f MONEY-SAVING Basic 
ICE COMBINATION on Ghirardi's Radio Training, COMBINATION ON BASIC 
& TV CIRCUITRY & OPERATION and ELECTRICITY AND & ELECTRONICS 
Radio & TV TROUBLESHOOTING & RE- Price only $11.0 tage for both big 
PAIR. Price only $17.00 for both (plus books Reg ; $12.50—seve $1.50! 
postage). Regular price $!9.00—save $2.00! 

Check here to order INDIVIDUAL BOOKS 
[) Radio . TV CIRCUITRY & Basic Electronics 

OPERATION -$ 9.00 Modern Oscilloscopes & 

Radio & TY Receiver TROU BLE- Their Uses 

SHOOTING and REPAIR...... 10.0 PIX-O-FIX TV Trouble Finder 

) Basic Electronic Test Guides, Nos. 1 and 2 

Procedures ...... seeeee License Manual for 

Electric Motor Repoir sea Radio Operators 
] Radio Troubleshooter's Electrical Appliance 
; Handboo! Service Manual 
C) Basic Electricity ............ Handbook of TV Troubles 


mixers, razors, clocks, motors, and 


more. 











New! Master Guide to TIME- 
SAVING TV SERVICE 


~ 
i 
2 
i 
7 
| 
Almost regardless of set make or model this - 
remarkable new 302-page HANDBOOK OF TV 
TROUBLES helps you track down TV troubles § 
from the symptoms they produce in the set itself 
screen intermittently dark; ‘bloc ng”’; abnormal ° 
rast; “snow’’; poor detail; i 
troubles; sound troubles 
all the many other symp 4 
toms that indicate something 4 
is wrong. Just turn to the 
“Quick Trouble-Finder Guide” 8 
inside the cover. Look up the i 
symptoms exhibited by the set 
you're working on. The HAND.- a 
BOOK then tells you just 
LOOK! LISTEN! what to do and how to do it. Outlines i 
Then follow this time-saving shortcuts Eliminates guess i 
work. More than 150 test patterns, wave 
easy guide! form and circuit illustrations explain test i 
results, details and procedures. Printed J 
in large type and bound in sturdy varnished covers for use at the 
bench. All methods presented have been bench-tested by the author $ 
through actual shopwork! Price $7.50. i 


OUTSIDE U.S. A. 
Add 50¢ to price of Name 
each book. Cash wit 
order; but money re- Address 
funded if books are re- 
turned in 10 days. City, Zone, State 
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Order HANDBOOK OF TV TROUBLES in coupon. ee 8 8 ee ee ee ae ee ee a a a a a a me 


NOVEMBER, 1960 
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clear me, — 


as 
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CDE rotors get | mt 
of 


* 





the biggest customer reception! 


CD Rotors have the power to end y 
service problems ... because they are 
signed with a direct line of power tha 
out performs them all. Even in the storm 
iest, snowiest areas, you can just 
them and forget them. CD Roto 
clear-as-a-‘‘bell’’ reception that's t 

free, longer lasting, require no call-! 

So order your CD Rotors today 

shout their praises from the roof-to; 
Write for Catalog #1630 to Cc 
Dubilier, South Plainfield, New Jersey 


CORNELL-DUBILIER 
ELECTRONICS .DIVISION 


Federal Pacific a 


=o 
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WITH VOCALINE 4-CHANNEL COMMAIRE 
ED-27M CITIZENS BAND RADIO 


Ranked first for 
dependability 
distance - clarity 


Citizens band radio can be no more effec- 
tive than the equipment you use! In fact, 
no judgment on the subject can be valid 
until one has heard the type of perform- 
ance possible when properly engineered; 
truly superior equipment is utilized. 
Example: the Vocaline Commaire ED- 
27M, the finest citizens band radio avail- 
able anywhere today! The difference 
between Vocaline Commaire ED-27M 
and ordinary Citizens band radios can 
be as substantial as the difference 
between the two photos above. For dis- 
tance, reliability, flexibility and uniform 
clarity on the entire 22 channel citizens 
band .. . you have only to hear the Com- 
maire to convince yourself that this is the 


Vocaxine ( 


COMPANY OF AMERICA 
123 Coulter Street 
Old Saybrook, Conn, 


Also available in 
single channel 
model — 
Commaire 
ED-27M 

proven as the 
world’s finest- 
performing class 
D Citizens Band 
Radio! Only 
$179.50 each, list. 


$189.50 
each, list. 


one unit that is unmatched by any other 
in its class. 

Specifications and features: Finished to 
pass U.S. Navy 500 hour salt spray test! 
“Silent-Aire’’ squelch with exclusive 
noise suppression. Double conversion 
superheterodyne single crystal receiver— 
accepted as the finest. Transistorized 
power supply. 5 watts input — 3 watts 
output. 6 and 12 VDC — 115 VAC. Only 
514” x 914” x 814”. 

. . . . . . . — a. . . os . > 
Send complete literature to: 


Name 





Address. 
City. 





Zone. State 





REPORT FROM A USER 
Dear Editor: 

I was very interested in “How to 
Obtain Faster Break-in” which ay 
peared on page 137 of the March, 1 
issue. It showed how to remedy the 
problem of slow recovery in rad re 
ceivers when the amateur throw hi 
T-R switch from Transmit to Re 


I was having a terrific amou 


$ 


a 
<o" 
lI7 VAC 3 


SPST RELAY 
CONTACT OR 
Sw 
trouble with this problem and I tl 
I would give this idea a try. I 
amazed at how perfectly the ch 
circuitry solved my problem. N 
how fast I flick my T-R switch, I 
get any of that annoying leftove 
from the transmitter. 
Since I have made this cl 
number of other hams in thi 
made this modification too ane 
equally perfect 
J. DANTE 
Richmond, Va. 
[T) anks for the note of appre 
And for 


item we are 


results. 
A MOROSI 


those readers who 


reprinting tie 
Editor] 

FOR TV TECHNICIANS 
Dear Editor: 

The “Philadelphia Plan” ant 
in the August Technicians’ Ne 
umn seems worthy of comment 

How large a portion of the 
saler’s business is 
over-the-counte1 
much or the wholesale1 
willing to relinquish it 
the added burden of 
making the “kickbacks” to 
shops. Now, then, 
very small portion of the total 
of business is divided between the 
vidual service shops, how much 
you really gained? 

Then the cost. The cost of the w! 
saler has already been mentioned, 


circuit here. 


involved 
cash sale? It « 
would 1 
and 
accounting 
the 


service when 


| now that you are demanding the 


profit you must bear the retail 
that of maintaining a retail stock 
and above your bench stock items. This 
takes space and capital. It can’t be 
circumvented by telling the customer 


over 
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Leara IiAIDUO, ULSI Te 
 EILIECUIRONICS 


by Practicing at Home 
in Your Spare Time 


At No Extra Cost you get specially 
developed Electronic Training Kits for , 
practical experience. Shop and labora- 
tory practice at home make learning 
easier, interesting, faster. You do not 
need a high school diploma or previous 
experience. 


Increasing Demand 
for Trained Men 


This is the Electronics age. Men with 
Electronic know-how are in demand. 
They enjoy high pay and growing oppor- 
tunities for advancement. Satellites, Ra- 
dar, Automation in Industry, Missiles, 
Rockets. Planes, Stereo, TV, Radio, Two 

y Way Communications 


OE tte dente aie doveooiaias Ge Has Trained Thousands for Success 


in the fast growing Electronics in- 
dustry. If you are not completely 
satisfied with your work; if you are 
doubtful about your future, investi- 
gate Electronics. 


High Pay, Prestige, Bright Future | ey get room ie, the “I easted willl station “Ave ange $150 a oak 


se salary I made before en- CJIC, now in charge of spare time before I grad- 

What branch of Electronics interests rolling. NRI training sound effects for C BC.NRI uated. Now have my own 
9 ave me a horoug un- opene oors to greater time usiness a 

you: Thousands of successful NRI Goctaniies.” H. ATKIN- opportunity for me F. employ 2 men.” F. w. 
graduates prove that NRI’slearn-by- son, Austin, Tex. TuDOR, Toronto, Ontario cox, Hollywood, Cal. 


ti thod is th to 
You startin your chosen career way | ? N FW COURSE IN- URN 
com eA, Won te ask need to give ma | =4 i Seong fe) | fess PAGE 
up your job. You do not need to go? a 
away to school. You learn at home,“ poooo----—-— - — —™ 
get practical knowledge from training kits NRI provides. | Cyt Out and Mail—No Stam p Needed 


Train With the Leader 3 
NRI is the world’s oldest and largest home study Elec- 
tronics school. You benefit from the experience NRI has 

gained from training men for 45 years. NRI offers you C AT ALOG 

o——- courses of home study in Electronics; Principles, 


actices and Maintenance— Radio Television Commu- No Salesman will call. (Please PRIN 
nications— Radio Television Servicing. 


Start Soon to Earn More Name 


Soon after enrolling NRI shows you how to apply your iti 

knowledge to earn extra mone} doing Electronics re- 

pairs or servicing Radio and Television sets for friends 4 city —— Radio —_ 
and neighbors. Take the first step toward success now. ein aeeiie WOME STUDY f™ Ravio.tv sesoo, oe 
Find out what NRI offers you. Mail the postage-free : ‘ s 
card. No obligation. Cost of NRI training is low. ational adio Institute 

Monthly payment plan available. NATIONAL RADIO WASHINGTON 16, D. C. 

INSTITUTE, Washington 16, D.C. ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 











ie 





JOB COUNSELORS ADVISE 


‘LEARN ELECTRONICS 





be 
= 


PRACTICE WITH 
17” TV RECEIVER 


PRACTICE WITH 
LOW POWER TRANSMITTER 


sis -y SPECIAL 
eg TRAINING KITS 
NO EXTRA COST 


e PRACTICE WITH 


& 
vo ARSONVAL TYPE VOLTMETER 


SEE OTHER SIDE ax 


FIRST CLASS 
Permit No. 20-R 
(Sec. 34.9, P. L. & R.) 
Washington, D.C. 

















BUSINESS REPLY CARD 


No Postage Stamp Necessary if Mailed in the United States 











POSTAGE WILL BE PAID BY 


National Radic Lustitute 
3939 Wisconsin Avenue 


Washington 16, D.C. 
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NEW Home Study Course 
in ELECTRONICS 


Principles-Practices-Maintenance 


NOW READY 


This is the Electronic Age. Electronic equipment is 
already being used to count and control flow of liquids, 
solids, gases. Electronics is employed to search for oil, 
make surveys, control traffic, machine complex parts 
and in atomic installations. Military uses of Elec 
tronics are great and expanding rapidly. In business, 
Automation with Electronics plays an important part 
prepares payrolls, calculates engineering formulas 


Learn More to Earn More 


Now, to meet the growing demand for trained 
Electronic Technicians NRI has developed a com 
prehensive, complete course in Electronics Principles, 
Practices, Maintenance. This training stresses funda 
mentals. It is a course specially prepared for beginners 
and for Technicians. You get both theory and 
practical experience in an interesting, exciting way. 


Ten Special Training Kits 
Give Practical Experience 


You get practical experience with Thyratron Tube 
circuits, Multivibrators, build a D’Arsonval type 
Vacuum Tube Voltmeter (Kit 2); work and 
experiment with pentode tubes, selenium resistors 
oscillators, transistors, magnetic amplifiers; and get 
practical experience in telemetry circuits as used in 
earth satellites, digital and analog computers (Kit 9 


NRI— Oldest and Largest Schoo! 


Wishing for success won’t bring success. You must 
act. Get FREE 64-page Catalog from America’s 
oldest and largest home gens ; 
study Electronic-Radio- @ 
Television school. It gives 
facts, opportunities in In- 
dustrial and Military Elec- 
tronics careers, also shows 
what you learn, tells about 
NRI’s other courses in 
Radio Television Servic- 
ing and Radio Television 
Communications. Month- 
ly payments plan. Mail 
Postage Free Card for 64- 
page Catalog. 

NATIONAL Rapio INstTI!- 
TUTE, Washington16,D.C. 


POSTAGE FREE CARD 


MAIL Now 


_ a; 








to come back later while you obtain the 
desired items. And what is the con- 
sumer’s reaction to all this? He will 
certainly become incensed at you, the 
neighborhood service shop, especially | 
when he learns of the “kickback gim- | 
mick” on top of the drastic increase 
in cost. 

The TV service industry in general 
has never done much toward enhancing 
its customer relations in the past and 


this latest maneuver is not going to 
improve the situation. Why did the 
man take to trying to fix his own TV 


in the first place if he felt that he was 
being treated fairly by his local service 
man? 

Consider the auto repair business. It 
has lived with this problem a long time. 
It succeeds by rendering service and 
not through selling parts. The car owner 
can still buy his own parts and do his 


own work if he so chooses. But he can 
usually get the work done better and 
quicker at the local garage. He goes 
there. 

The “Philadelphia Plan” certainly 
typifies the type of thinking that has 
made the TV service industry “sick” in 


the first place. 
MAJOR WILLIAM M. PRICE 
Little Rock AFB, Ark. 
[Technicians! How do you feel about 


this?—Editor] 
DANGEROUS TEFLON 
Dear Editor: 

Referring to the article “Solder Re- 
moval Made Easy” on page 68 of the 
June issue. The use of Teflon tubing to 
pick up molten solder can be very 


dangerous since the decomposition prod- 
ucts are highly toxic. 

Above 200 Teflon gives off fumes 
which, if inhaled, has caused polymer 
fume fever. Deaths have occurred when 
granular dispersion polymers were 
heated above 300°C. 

Particles of Teflon 
allowed to contaminate cigarettes 
they must not be carried where 
tamination is possible. 

If someone were to apply this method 


or 


be 


and 


must not 


con 


of solder removal with the use of a 
torch, it is possible that death could 
result. : 
LEE E. VANDERVEER 
Ludington, Mich. 
AUTHOR’S REPLY 
Dear Editor: 

Mr. VanderVeer’s comments concern- 
ing toxic products of decomposition of 
Teflon are well known and do apply for 
steady-state thermal conditions such as 
those obtained from heating a solder 
joint with a torch. However, under 
transient thermal conditions such as 


the application described in my article, 
appreciably higher temperatures can be 
tolerated without the danger of Teflon 
decomposition. The system described in 
the article was developed for use in the 
removal of solder from terminal con- 
nections in complex miniature electronic 
assemblies, not in plumbing work. A 
torch of any kind is never used for this 
kind of work; only low-wattage solder- 
ing irons. 
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Build This Super 


Organ From Simple Kits and 
R 50% 


AVE OVE 


LET US 
SEND YOU 


FREE 
DETAILS 


HOW TO ASSEMBLE A 
, 
Se hoter 
ELECTRONIC ORGAN 
IN SPARE TIME! 
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Give Your Family A Lifetime of Musical Joy 
With A Magnificent Schober ELECTRONIC Organ! 


Now you can build the brilliant, full-range 
Schober Conso.erre or the larger CoNcER1 


Move. with simple hand tools. No skills The \ lsome 16- 
are necessary to construct an instrument with page booklet in f bing Schober 
one of the finest re eee irticles on 
umong electronic organs. No THe GRBAT I g itis to 
‘ g gans. l 

woodworking necessary con- | CONCERT MODEL und how 

| ] | “ | meets specifications of ] 

soles come completely assem- | s to learn 


bled and finished. All you do is 
assemble clearly marked elec- | 
tronic parts guided by clear il- 
lustrations and detailed step-by 
tions. Even teen-agers can 
Schober! You build from kits, 
slowly as you please. . .at 
time -- with a small table 
entire work shop! 


step instruc- 
the 


as 


assemble 
as fast or 
home In 


serving 


spare 
as your 


Pay As You Build Your Organ; 

Start With As Little As $18.94! 
You may start building your Schober at once 
with an investment of as little as $18.94. The 
musical instrument you assemble is as fine, 
and technically perfect, commercial 
organ built in a factory — 
50% on top-quality electronic parts, on 
high-priced labor, on usual retail store mark- 
up! In your own home, with your own hands 
you build an organ with genuine pipe organ 
tones in an infinite variety of tone colors 
to bring into your home the full grandeur 
of the Emperor of Instruments. You may 
build the Conso.erre for your home, or you 
may want to build the great Concert 
Mopbet for home, church, school or theatre. 
You save 50% and more in either case. 


iS 
as a 


yet you save over 





American Guild 
of Organists 


. monstrat- 
ing the full range of t es avail- 
able on the Schol may have 
tor only $2.00 ou order a 
kit Lit ture ; FREE! 
Ther bli will call, 





- 
* Today! 

e: = 

The Schober Organ Corp., Dept. RE-8, 

43 — 61st St., ! 
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The Beautiful 
Schoter | 
CONSOLETTE 


ily small or- 
i two full 61- 
eyboards and 




















2 tops. Requires 
r ” x 32” floor 
pace Commercial 


pproximately 


10ore yet 
1 save over 50% 
when you build this 


nginstrument! 











Send For Complete Deta 
and For Hi-Fi 


On Schober Organs 
Demonstration Record 


iddition, 
exciting 


Mail This Coupon 
For FREE Literature 
and Hi-Fi Record 


New York 23, N. Y. 
—— me yoklet and | 
ture on the rgan 
nd me the hober demon- 

n refundable on I 
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City 


the 
advantage 
of using a 


LOUDSPEAKER 
bWWY WY een JUL 


in your high fidelity installation 


JBL D130 
15” full-range 
speaker with 4” voice coil 


JBL D123 
24 full-range 
speaker with 3” voice coil 


JBL D208 
8” full-range 


speaker with 2” voice coil 


HIGH EFFICIENCY SPEAKERS 


are characterized by excellent transient rée 
sponse, strong impressions of immediacy and 
presence. Power requirements are low. For pre- 
cision bass reproduction they require a bass re- 
flex or exponential horn acoustical enclosure. 
Voice coil: o.d. ratio of the highly efficient units 
shown above is 1:4, an exclusive JBL feature. 


Intricate audio wave forms 
can be reproduced accurate 
only by transducers of the 
highest precision. Anything | 
introduces sonic impurities 
which in minutes become 
vaguely annoying and 
ultimately intolerable. The 
great advantage of precision 
in loudspeaker construction i 
lasting listening pleasure, 
You will find that you 

feel satisfied when you live 
with a precision instrument, 
and this can represent a 
decided economic advantage. 
Precision also contributes 

to efficiency. High efficiency 
not only lowers your powe 
requirements, but, more 
important, gives you supe! 
reproduction of transient 
more realistic dynamic range; 
and cleaner, smoother sound 
over the entire frequency 
spectrum. If you are installing 
a system for someone else, 
your reputation as an expert 
depends on how the system 
sounds to the client six month 
and even six years from now. 
Play it safe; install JBL, choice 
of the conscientious technician. 


JBL LES 

8” linear-efficiency 
full-range speaker 
with 2” voice coil 


LINEAR-EFFICIENCY SPEAKERS 


Provide long linear cone excursion so that 
full bass can be generated in a relatively 
Space. They can be mounted directly in a wall 
or partition, but are usually mounted in an “in 
finite baffle’’ type enclosure of minimum dimen 
sions. Power requirements for JBL 
Efficier.cy units are moderate because they are 
built to the highest standards of precision. 


small 


Write for comple te catalog of JBL precision loudspeakers, precision 
high frequency units, and acoustical enclosures... Bulletin SC508. 


Products of James B. Lansing Sound, Inc., are marketed by 


JBL INTERNATIONAL, LOS ANGELES 39, CALIFORNIA 
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lean, 


Linear.- 


application of Teflon 
dangerous: 

The end of the tube is not brough 
close to the solder joint until it is flui 
and the soldering iron removed. 


A high-volume vacuum pump gua 


tubing 


antees adequate air flow to pick up the 


solder and insure quick chilling of tl 
molten solder. If there is some deco) 
sition of the end of the tube, the 
products are immediately picked uy 
the inrushing air and carried into 
vacuum pump where they are trappe 
out. 

This technique has been used 
fully in many applications throug! 
the electronics industry for more th: 
3 years without any reported difficult 

WILLIAM J. MCGUINNI 

Park, N. J. 
DON’T TRY THIS! 
Dear Editor: 


The legitimate 
our area 


Roc he lle 


TV service deale 
under a |} 
today. They’re getting a black ey« 
the malpractices of a few jackleg 
back-alley and from cust 
who move here and then complain 
their TV goes out more frequently 

it did at “home.” 

“Here” is Fla., a coa 
town, and the heat, humidity and 
air are all adverse factors. Ever 
a new set, a Sarasotan can expect 
TV breakdowns than he did 
North. 

For 
tion 
accept 


operate 


shops 


Sarasota, 


our service 
factors. We 
for repair any set that 
10 years old, because to do a gor 
on such a dog would involve th 
tomer in exorbitant and 


this reason, 
embraces two 


costs 
cries of “gyp.’ 

Also, 
adverse to 
submit 


since customers 
“labor charges,” we 
an invoice which, insté 
listing $1.50 for parts and $7 
labor, lists $7.50 for parts and 
for labor. That keeps the customs 
happier than a small amount fo 
and a high labor charge. 
NAME WITHH 

Fla. 

[Your billing technique sounds 1 
but can get you into trouble. W 
happens when the Better Bu 
Bureau or a local newspaper « 
around, traps you with a gim 
set; and discovers that you are cha) 
for parts you didn’t replace? That’ 
kind of billing that can put you out 
business. Editor] 


CORRECTION PLEASE 
Dear Editor: 

In my article “Radio Wav 
Life” (September issue), the 
paragraph on page 45 states that 
field reduced the stimulation of 
tion of digestive juices when 
had been injected. 

This is incorrect as was point 
by Dr. Jarrett of Phoenix, Ariz 
correct version is: 

The field reduced the inhibition 
digestive juices when these we 
hibited by the drug atropine. 

Tom JASKI 
END 


Sarasota, 


atropl! 


The 


San Mateo, Calif. 
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SIGNED 


AS YOU WOULD DESIGN IF YOu 
WERE AN ELECTRONICS ENGINEER... 


Praised by the experts 2s Best Buys... wE/CO™ 


depth of internal modulation 0-50% by 400 
cps Coipitts oscillator. Variable gain external 
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@) By far the best professional VTVM value 
in electronics; nobody but EICO brings 
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(A) 


PEAK-TO- PEAK 
VTVM #232 & UNI-PROBE 
Kit $25.88" WIRED $49.95 


100 
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you such outstanding instrument perform- 
ance for so low a price! Calibration without 
removing from cabinet, Measure directly »? 
ae 7 of complex & sine waves: 0-4, 1 

40, 420, 1400, ome. DC/RMS Pa’ 
voits: 0-1.5, 5, 15, 50, 150, 500, 1500 (up 
to 30,000 voits with HVP probe, & 250 mc 
with PRF probe). Ohms: 0.2 ohms to 1000 
megs. 442” meter, can’t-burn-out circuit. 7 
non-skip ranges on every function. Zero 
center.* Features EICO’s exclusive UNI-PROBE: 
your terrific time-saver, performs al! func- 
tions: a half turn of probe-tip selects DC 
or AC-Ohms! 


@)* engineering achievement unmatched 
in the industry! EiCO-designed for labo- 
ratory precision and E/CO-priced for lowest 
cost. Features DC amplifiers. Fiat from DC to 
4.5 mc, usable to 10 mc. Vert. Sens.: 25 mv/ 
in.; input Z 3 megs; direct-coupied & push- 
pull throughout. 4-step frequency-compen- 
sated attenuator up to 1000:1. Sweep: per- 
fectly linear 10 cps- 100 kc (ext. cap. for 
range to 1 cps). Pre-set TV V & H positions. 
Auto sync limiter & amplifier Direct or C 
coupling; balanced or unbalanced inputs; 
pe td engraved lucite screen with dimmer 
contro’ 


More features and versatility, more 

range and accuracy than in generators 
costing three to four times as much, 150 ke 
t S me with ONE generator in 6 fun- 
- hn Bay bands and 1 harmonic band! 
+1.5% frequency accuracy. Colpitts RF 
oscillator directly plate-modulated by K- 
follower for improved modulation. Variable 


modulation amplifier: only 3 volts needed for 
30% mod. Turret-mounted, siug-tuned coils 
for max. accuracy. Fine & Coarse (3-step) RF 
attenuators. RF output 100 000 uv, AF output 
to 10 v. 


() Provides more ranges, greater ease and 
accuracy, and better performance than 
any competitive unit, Entirely electronic 
sweep circuit with accurately-biased incre- 
ductor for excellent linearity, Extremely flat 
RF output. Exceptional tuning accuracy, Hum 
& leakage eliminated. 5 fundamental sweep 
ranges: 3-216 mc. Variable marker range: 
2-75 mc in 3 fund, bands, 60-225 mc on har- 
monic band. 4.5 mc crystal marker osc., 
crystal! supplied. Ext. marker provision. At- 
tenuators: Marker Size, RF Fine, RF Coarse 
(4-step decade), Narrow range phasing con- 
trol for accurate alignment 


unexcelled 
superb elec- 
Tests all 
with adapter), 
Composite indi- 
mission, Simul- 
of 4 combina- 


(E) Speedy, simple operation, 
a sensitivity and ac y 
trical and mechanical design 
receiving tubes (picture tubes 
n-p-n and p-n-p transistors 
cation of Gm, Gp & peak 
taneous selection of any one 
tions of 3 plate voltages, 3 screen voltages, 
3 ranges of continuously variable grid volt- 
age (with 5% accurate pot.). Sensitive 200 
ua meter. 10 six-position lever switches: 
freepoint connection of each tube pin. 
push-buttons: rapid insert of any tube ele- 
ment in leakage test circuit. Direct reading 
of inter-element leakage in ohms. New gear- 
driven rolichart. CRA Adapter $4.50. 


West 
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h 
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; 
COLOR & MONOCHROME =|: | i. 
C TO 5 MC LAB & TV = i, x a on + | 
s  osciutoscore Size 50 : | 3 eas \ : 
~ - ©) DYNAMIC CONDUCTANCE 
Also available: TUBE & TRANSISTOR 
$” Push-Pull TESTER #666 
Oscilloscope #425 KIT $69.95 WIRED $109.95 
Kit $44.95 Wired $79.95 Complete with steel cover and handle 
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a FM Lge GENERATOR 
& MARKER #368 
KIT $os.95. WIRED $119.95 


© 1960 EICO 33-00 N Bivd. t.1.C.1,N. ¥. Add 5% in the 
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6 & 12V Battery 
Eliminator 
| & Charger #1050 


Power & Bias 


All Transistor Supply for DeLuxe Tube Tester #625 


Portable RA-6 
Kit $29.95 
Wired $49.95 


Transistorized 
Eqpt. #1020 
Kit $19.95 


Multi-Signal 
Tracer #147 
Kit $24.95 


Kit $34.95 
Wired $49.95 
Pix Tube Test 


| Kit $29.95 
| Wired $38.95 


#1060 Kit $38.95 





less battery Wired $39.95 Adapter $4.50 | Wired $47.95 


eee 


Wired $27.95 








EICO 33-00 Northern Bivd.,L.1.C. c-tl 


Show me HOW TO SAVE 50% on Test Instruments 
0 Hi-Fi (£ Ham Gear. "}] Send free Stereo Hi-Fi 
Guide. Send me FREE Catalog, name of neighborhood 
dealer. () Send free Short Course for Novice License. 


1, N.Y. 





= 4. 4° 95 
IGNAL 
GENERATOR #324 d $29.95 


RF 

S R-C Bridge & R-C-L 
VOM #536 Comparator #950B 
Kit $12.90 


Wired $14.90 


Most EICO distributors 
offer budget terms. 


KIT $26.95 WIRED $39.95 
Turn Page For More EICO Values 


.. Zone Be accccmnisnsitiniiiitin 
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it $19.95 
Wired $29.95 
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@ Exclusive advanced systematized engineering 
@ Latest and finest quality parts 
@ Exclusive “Beginner-Tested” easy step-by- 
step instructions 
@ Exclusive TRIPLE quality control 
@ Exclusive LIFETIME guarantee at nominal cost 
IN STOCK — Compare, then take home any EICO 
equipment — right ‘‘off the sheif’’ — from 1500 
neighborhood EICO dealers throughout the U. S. 
& Canada, most of whom offer budget terms 
HF81 Stereo Amplifier-Preamplifier selects, 
amplifies, controls any stereo source & feeds it 
thru self-contained dual 14W amplifiers to a pair 
of speakers. Provides 28W monophonicaily. 
Ganged level controls, separate balance control, 
independent bass and treble controls for each 
channel. identical Williamson-type, push-pull 
EL84 power amplifiers. “Excellent’’— SATURDAY 
REVIEW. “Outstanding . . . extremely versatile.” 
— ELECTRONICS WORLD. Kit $69.95. Wired 
$109.95. inci. cover. 
HF85 Stereo Preamplifier: Complete master 
stereo preamplifier-control unit, self-powered. 
Distortion borders on unmeasurable, Level, bass, 
& treble controls independent for each channel 
or ganged for both channels. Inputs for phono, 
tape head, mike, AM, FM, & FM-multiplex. One 
each auxiliary A & B input in each channel. 
“Extreme flexibility . . . a bargain.’ — HI-FI 
REVIEW. Kit $39.95. Wired $64.95. inci. cover. 
New HF8S 100-Watt Stereo Power Amplifier: Dual 
50W highest quality power amplifiers. 200W peak 
power output. Uses superlative grain-oriented 
steel output transformers for undistorted re- 
sponse across the entire audio range at full 
power, assuring utmost clarity on full orchestra 
& organ. 60 db channel separation. 1M distortion 
0.5% at 100W; harmonic distortion less than 1% 
from 20-20,000 cps within 1 db of 1OOW. Kit 
$99.50. Wired $139.50. 


HFS7 70-Watt Stereo Power Amplifier. Dual 35W 
power amplifiers identical circuit-wise to the 
superb HF89, differing only in rating of the out- 
put transformers. IM distortion 1% at 70W; 
harmonic distortion less than 1% from 20-20,000 
cps within 1 db of 70W. Kit $74.95. Wired $114.95. 
HF86 28-Watt Stereo Power Amp. Fiawless repro- 
duction at modest price. Kit $43.95. Wired $74.95, 
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FM Tuner HFT9O: Prewired, prealigned, tempera- 
ture-compensated ‘‘front end’’ is drift-free. Pre- 
wired exclusive precision eye-tronic® traveling 
tuning indicator. Sensitivity: 1.5 uv for 20 db 
quieting; 2.5 uv for 30 db quieting, full limiting 
from 25 uv. IF bandwidth 260 ke at 6 db points. 
Both cathode follower & FM-multiplex stereo 
outputs, prevent obsolescence. Very low distor- 
tion. “One of the best buys io high fidelity kits.” 
— AUDIOCRAFT. Kit $39.95*. Wired $65.95". 
Cover $3.95. *Less cover, F.E.T. incl. 

AM Tuner HFT94: Matches HFT 90. Selects “hi-fi” 
wide (20-9000 cps @ -—3 db) or weak-station 
narrow (20-5000 cps @ —3 db) bandpass. Tuned 
RF stage for high selectivity & sensitivity. Pre- 
cision eye-tronic® tuning. “One of the best 
available."" —HI-Fi SYSTEMS. Kit $39.95. Wired 
$65.95. inci. cover & F.E.T. 


FM/AM Tuner HFTS2 combines renowned E!CO 
HFT9O FM Tuner with excellent AM tuning facili- 
ties. Kit $59.95. Wired $94.95. Incl. cover & 
F.E.T. 


AE4 Economy Stereo integrated Amplifier pro- 
vides clean 4W per channel or 8W total output. 
Kit $38.95. Wired $64.95. inci. cover & F.E.T 


HF12 Mono Integrated Amplifier (not illus.): Com- 
plete “front end” facilities & true hi-fi perform- 
ance. 12W continuous, 25W peak. Kit $34.95. 
Wired $57.95. Incl. cover. 

HFS3 3-Way Speaker System Semi-Kit complete 
with factory-built 44” veneered plywood (4 sides 
cabinet. Bellows-suspensiog, full-inch excursion 
12” woofer (22 cps res.) 8” mid-range speaker 
with high internal damping cone for smooth re- 
sponse, 342” cone tweeter. 21% cu. ft. ducted- 
port enclosure. System Q of % for smoothest 
frequency & best transient response. 32-14,000 
cps clean, useful response. 16 ohms impedance. 
HWD: 26%” x 13%” x 1456”. Unfinished birch. 
Kit $72. 50. Wired sess 50. Walnut or mahogany. 
Kit $87.50. Wired $99. 

HFSS 2-Way Speaker ~ oe Semi-Kit complete 
with factory-built #4” veneered plywood (4 sides) 
cabinet. Bellows-suspension, %e” excursion, 8” 
woofer (45 cps. res.), & 342” cone tweeter. 114” 
cu. ft. ducted-port enclosure. System Q of % for 
smoothest freq. & best transient resp, 45-14,000 
eps clean, useful resp. 16 ohms. 


Mono Hi-Fi.. 
the experts Say 
your Best Buy 
is EICO 


Stereo Automatic gangs! 
Player 1007 


INSTITUTE « 


HICH FIDELITY 
MANUFACTURER 


HWD: 24” x 1214” x 1042”. Unfinished birch. Kit 
$47.50. Wired $56.50. Walnut or mahogany. Kit 
$59.50. Wired $69.50. 

HFS1 Bookshelf Speaker System complete with 
factory-built cabinet. Jensen 8” woofer tct 
ing Jensen compression-driver exponentia 
tweeter. Smooth clean bass; crisp extended 
highs. 70-12,000 cps range. 8 ohms. HWD: 2 
x 11” x 9”. Kit $39.95. Wired $47.95 


HFS2 Omni-Directional Speaker System (not 
HWOD: 36” x 15144” x 1142”. “Fine for stereo” 
MODERN HI-FI. Completely factory-built. Mahog 
any or walnut $139.95. Blond $144.95. 


New Stereo/Mono Automatic Changer /Player: Jam- 
proof 4-speed, aii record sizes, automatic changer 
and auto/manual player. New extremely smooth 
low distortion moisture-proof crystal cartridge 
designed integrally with tonearm to eliminate 
mid-range resonances. Constant 41 grams stylus 
force is optimum to prevent groove flutter dis- 
tortion. Ne hum, turntable attractions, acoustic 
feedback, center-hole enlargement. Only 1034” x 
13”. 1007S: 0.7 mil, 3 mil sapphire, $49.75 
Incl. F.E.T. and “Magnadaptor.” 


+Shown in optional Furniture Wood Cabinet 
WE71: Unfinished Birch, $9.95; Walnut or 
Mahogany, $13.95. 
+¢+Shown in optional Furniture Wood Cabinet 
WE70: Unfinished Birch, $8.95; Wainut or 
Mahogany, $12.50. 





EICO, 33-00 N. Bivd., LIC. 1, N.Y. C-1! 

Show me how to SAVE 50% on easy-to-build 
top-quality Mi-Fi. Send FREE catalog, Stereo Hi-Fi 
Guide plus of EICO dealer. 
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Listen to the poe Neer, WABC-FM, WN. Y. 95.5 MC, 
Mon.-Fri., 7:15-8 P 
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Huge Gernsback, Editor 


FUTURE SPACE TRAFFIC 


S this is written (at the end of August), 34 space 
vehicles are in orbit. The United States accounts 
for 26, the Soviet Union 8. Still transmitting 
data to earth are 10—US 9, Soviet Union 1. The 

rest—i.e., 24 space vehicles—either through mechanical 
malfunction or for electronic reasons, are still gravitating 
in space, voiceless and signal-less, silent. 

This is the short and epic 3-year record of man’s first 
excursion into space, above the earth’s atmosphere, since the 
advent of Sputnik I—the true start of the Space Age, on 
Oct. 4, 1957. What of the future, immediate and distant? 

Columbus and the intelligentsia of 1492 certainly never 
dreamt what the opening of the New World could mean to 
mankind—riches beyond imagination, steamships that trans- 
port 3,000 people across the Atlantic in a little over 4 days 
(it tock Columbus 70), speaking under and above the ocean, 
flying over it in 6 hours and less, seeing across the ocean 
by television (Baird on Feb. 8, 1928). Certainly no one 
alive in 1492 would have had the temerity to predict such 
“arrant nonsense”! 

Likewise, we of 1960 are often prone to look at the con- 
quest of space now in the making as an enigma, wrapped 
in doubt and disbelief, that appears of little consequence 
to humanity at large. 

Let us then push aside the thick veils of the future and 
examine some of the possible scientific predictions of the 
Space Age. Remember always that space is a new and 
completely alien and harsh world, never visited by living 
man before. 

Extreme heat and cold, dozens of harmful radiations— 
many deadly, weightlessness, a variety of gravitational 
effects, meteorites and other matter flying at the rate of 
over 10 miles a second, a total vacuum—these are only a 
few conditions in this new world never experienced by man. 

Let us stay for a few moments with only one branch of 
space vehicles, the satellite type that circles the earth in 
orbit from 250 to thousands of miles above. We mentioned 
that at this moment there are 34. In time there will be 
many thousands of every imaginable type. By the end of 
this century there will certainly be more than 10,000 earth, 
lunar and other planetary satellites of every description of 
dozens of nations. Many will be for research, many for 
communication purposes. They will be of all sizes, from a 
few feet to thousands of feet in diameter. Most will be 
automatic, highly sophisticated unmanned ones; others will 
be manned. 

Hovering observatories will be “stationed” 22,238 miles 
above the equator. Seen from the earth, they will appear 
stationary as they travel at about 6,882 miles per hour, which 
compares to the surface speed of 1,000 miles an hour at 
which the earth revolves.* Equipped with light amplifiers, 
three such observatories, spaced equidistant over the equator, 
ean directly view and photograph any part of any country 
(except the polar regions) and spot any activitiy such as 
troop movements, intercontinental missiles when launched, 


_*At an altitude of 22,238 miles, the observatories must travel nearly 7 
times as fast as the earth's speed at the equator. 
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weather conditions such as cloud formation and cyclones, ice 
patrolling and hundreds of other activities. 

All space observatories will als juipped with the 
most modern and sensitive infrared receiving equipment. 
Even with present-day equipment, it w i be possible to 
detect a multitude of heat effects at a distance of 22,23 
miles overhead, even through overca the future the 
stationary space observatories will d istly more refined 
observing and detecting of many act é n the earth 
particularly for military purposes. 

Also connected by cable to every floating observatory will 
be a huge aluminized plastic ball o phe from 750 to 
1,000 feet in diameter. The three ol " es, stationed 
equidistant around the earth 22,238 the equator, 
will reflect from their spheres ALL electronic long-distance, 
national and international communication traffic, be it radio, 
TV, telegraph or telephone, o1 Signals 
“an be directly bounced from eartl t the reflecting 
balls, then returned to earth. Othe reach the anti- 
podes, will be relayed between the ol tories, then trans- 
mitted to their destination. 

By the time the observatories are the end of 
this century, it is almost certain that icecraft will be 
propelled by atomic power. This of satellites 
as well as interplanetary spaceship 

Won’t there be many collisions ce between these 
tens of thousands of spaceships, sate vatories and 
dozens of other types of spacecraft certainly 
many fewer than between the tho ypeller and 
jet airplanes now crowding the a une present air 
traffic moves in a thin space less tha 0,000 feet thick. 
Future space traffic will be dispe lions of miles. 
There could be tens of millions of maneuvering 
in space without fear of collision. ssible danger 
will come when thousands of space cend en masse 
toward the earth to land. 

Inasmuch as all landing er: Y have permission to 
alight, exactly as aircraft today, « A be a rarity. 
This will even be more true than now, | se future space- 
craft will not require long landing pace vehicles 
of the future will descend vertically int small num- 
bered spaces, many flights terminatin top of city sky- 
scrapers, just as helicopters do now 

Will not our communications spectrum be severely over- 
loaded with all this tremendous traffic between earth and 
tens of thousands of satellites, observatories, spaceships to 
and from the planets? 

Fortunately not. There is sufficient room in the radio- 
frequency spectrum to accommodate 300,000 simultaneous 


othe signaling. 


separate communications at a minimum. 

Incidentally, once thousands of ir and _ inter- 
planetary spaceships are in transit, bably will not 
communicate directly with the eartl There will be 
an interplanetary communication cente the airless moon, 
its sole purpose being to clear all distant message traffic, 
which then will be relayed to earth on special frequencies. 
Even communications between the various spaceships will 
be via the moon center, unless the icecraft are near each 
other, which probably won’t be too often. —H.G. 
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LEGTRO 


By DR. BERNARD S. POST* 


tronic method of measuring 

recording the electrical activity 
muscles. It is a valuable diagnost 
tool in the hands of a competent o} 
erator. Most often used in physic 
medicine, neurology, orthopedics 
neurosurgery, it has many applicat 
in other fields, including research. The 
high incidence of muscular and ne 
system injuries during World War II 
and more recently during the Kore: 
conflict, served to speed up the develo; 
ment of electromyographic technique 

A normal muscle at rest emits 
detectable electric signal but in act 
or in certain abnormal states 
muscle (or of the nerve connected to 
waveforms are produced. The sha} 
these waves varies with the condit 
that causes them. For instance, a 
mal muscle contraction will p 
a tracing like that of Fig. 1-b 
amplitude of the waveforms 
between approximately 100 and 
uv, with a frequency of 5 to 
second or higher, depending 01 
intensity of the muscular contract 
being measured. The average du 
of the spike is about 5 to 10 1 
seconds. The waveform is bi 
phasic in character. Other cha 
istic waveshapes are also show! 
Fig. 1. Most are abnormal and 
found in disease states or injuri¢ 


Pi tconic method of me is an ¢ 


Electrodes 
The action potentials are pick« 
with a needle electrode which is pu 
through the skin into the musck 
examined. Three types of needl 
Fig. 1—Waveforms in use (Fig. 2). The first, a monop 
produced by: a— _ type, consists of a plain sewing need 
normal muscle at passed through a cork and insulate 
rest; b—normal completely except at its very tip. S 
— suanadinn an electrode must be used with a refé 
sounds; e—musele ©"°® electrode = the skin to com} 
with nerve supply the circuit. This reference elect 
cut, erackling sets up numerous problems due t 
sounds; d—muscle current and the distance between « 
with nerve regenerat- trodes. The second and third types 
ing, chugging sounds; hypodermic needles fitted with 
e—musele disease (My- one or two wires through the 
otonia), sounds like a }5,¢ and insulated frqgm the 
dive bomber. . 
shaft (and in the two-wire case, 
each other). If one wire is used, 
called a single coaxial electrode 
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pital, Brooklyn, N.Y. Research Fellow in Ph 
eal Medicine, Downstate Medical Center, Ur 
versity State of New York 


RADIO-ELECTRONICS 





MYOGRAPHY 


Waveforms produced by contracting muscles are 
helpful in diagnosing muscle and nerve disorders 


are used, it is referred to as a double 
coaxial electrode. Again the shaft of 
the needle is insulated except at its tip. 

The advantage of the coaxial elec- 
trode is that it makes it possible to 
contact individual muscle fibers, since 
the tip of the needle electrode is a 
complete circuit unit only a fraction 
of a millimeter in size. This is approx- 
imately equal to the size of the indi- 
vidual muscle fiber or collection of NSULAT Fig. 2—Various needle elec- 
fibers (known as a motor unit), which a pag | FED trodes and their cross-sections : 
are controlled by only one nerve fiber. = gE 4 1AFT a—monopolar (single wire) 
: » with reference electrode; b— 
single-wire coaxial (most com- 
monly used) ; and e—two-wire 
coaxial. 


When a double coaxial needle is used, 
the shaft of the needle is connected to 
ground, since the second wire inside the 
bore acts as the reference electrode. 
Ground electrodes are used to minimize 
the effect of stray pickup and inter- 
ference. 

The signals from the needle electrode 
are fed to the input grids of a pre- 
amplifier having a very high noise- 
rejection ratio, flat low-frequency re- 
sponse and high-frequency-cutoff cir- 
cuitry. The preamplifier output is fed JUNCTION 
into a multistage differential amplifier BOX 
with gain enough to produce an increase 
in signal strength of at least 100,000. a 
This amplifier is designed to produce M4408 3 
the absolute minimum of waveform ELECTRODE ~ TAPE 
distortion. The output stage of this A RECORDER 
amplifier is coupled to the vertical 
amplifier of an oscilloscope and a tape Fig. 3—Block diagram of an electromyograph. 
recorder (for restudy when convenient). 
Pictures of the waveform may be taken 
later during the tape playback by 
arranging a triggering mechanism in 
the oscilloscope sweep circuit. This It : 
synchronizes the opening of the camera prints a OUTPUT TRANS 
shutter with the sweep. Note in the 
block diagram (Fig. 3) that a calibra- 
tion circuit is also built into the sys- 
tem. Also shown is a separate audio 
power amplifier (Fig. 4) of standard = 
hi-fi quality which allows the low- | 500 } x is 
frequency impulses to be heard through = : 

a loudspeaker. This is possible because 4 
all the muscle impulses fall within the ---% DPST 
lower end of the audio spectrum. ~S 3A PWR ee SY¥3-GT y J 

The different sounds produced by the 0 os 
various waveforms are very useful to 7 VAC > . LF COMPENSATION 
the examiner because each is charac- . ; _ 
teristic of a particular condition. After 
some experience with the electromyo- 
graph, an individual can recognize an T 
abnormal condition by sound alone. 4 
Some muscle impulses produce sounds 
like static noise in a radio, others like Fig. 4—Audio amplifier used to repro- 
a diving airplane, still others like duce the sound of muscle contractions. 
machine-gun fire or a diesel locomotive 
or the chugging of an old model-T Ford. 































































































6AQ5(2) 


SIG OUTPUT 




















TO HTRS 





NOVEMBER, 1960 








|6AU6 (6) | 





f So HTR 
if 4. Pt ———— VOLTAGE 


[o 30 DB ATTENUATORS , 308 PER STEP 


This is not the whole list; there are 
many others. 


Circuitry 

The basic circuitry of the electro- 
myograph is shown in Fig. 5. (Since 
manufacturers tend to object to having 
the diagrams of their particular instru- 
ments published, this is a generalized 
schematic.) It consists, first, of a high- 
gain, low-noise, balanced push-pull 
preamplifier with a built-in calibrator. 
There are three stages of push-pull 
R-C coupled voltage amplification. 
Because of the tandem balance attenua- 
tors R7, 8, 13 and R14, linear amplifi- 
cation of all input voltages can be 
obtained. Each attenuator has a loss of 
3 db per step. The frequency response 
is flat +1.5 db from 10 to 4,000 cycles. 

Extraneous electrical interference is 
reduced without shielding by the screen- 
grid balancing potentiometer R3. Since 
most of such interference appears as 
a grid-to-ground signal, R3 can be 
varied to make the unwanted signals 
equal in amplitude. Since they are 
already 180° out of phase, they cancel 
each other out. Tubes are shock-mounted 
to prevent vibration. Precision wire- 
wound resistors in the first stage plus 
careful shielding reduce inherent noise 
still further. 

The calibrator circuit consists of 
1.5-volt battery, R21, 22 and a push- 
button. When the oPp-—CAL switch is 
turned to CAL, depressing the CAL button 
introduces an 0.8-mv square-wave 
pulse. The vertical gain on the oscillo- 
scope can then be adjusted to the 
desired deflection height. A well filtered 
power supply may be used in place of 
the batteries. 

The preamplifier output is fed into 
the vertical amplifier of the scope (Fig. 
6). This consists of two 6AN5’s which, 
because of their high transconductance 
and high plate current, deliver a high 
voltage across a low plate-load imped- 
ance. This produces linear deflection 
because the beam leaves the face of 
the scope before the tubes are driven 
past the linear portion of their char- 
acteristic curve. The sweep generator 
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os Fig. 5—Schematic of com- 
ouTpuT bination preamplifier, am- 
plifier and calibrator. 























Fig. 6—Schematic of oscillo 
scope and muscle stimulator. 
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TECA Corp. two-channel electromyo- 
graph model TE-2-7. 


employs an 884 thyratron, a 6BD6 
constant-current pentode and half of a 
12AU7 limiter. Normally the 884 
thyratron is biased to cutoff and is 
prevented from flashing or conducting 
by the 12AU7 limiter connected in 
parallel with it. However, a_ positive 
pulse from the multivibrator raises the 
grid bias of the thyratron, causing it 
to conduct and thereby charging C4. 
This capacitor is then discharged at a 
linear rate through the 6BD6 constant- 
current pentode. When the potential 
across C4 drops to a low value, the 
grid of the 12AU7 limiter is driven 
with respect to the cathode 
(since the cathode is made more nega- 
tive than the bias on the grid by R20 
and 21). As a result, the 12AU7 con- 
ducts heavily, preventing further con- 
duction by the thyratron until the next 
positive trigger pulse arrives from the 
multivibrator, 

The multivibrator itself consists of 
two 6AH6 pentodes in which the screen 
grids are used as plates for the switch- 
ing action. The circuit provides positive 
pulses for triggering the sweep gen- 
erator and negative pulses to trigger 
the muscle-and-nerve stimulator circuit. 
The frequency is set at 7.5 cycles. The 
square-wave pulse from the appropriate 
plate of the multivibrator is passed 
through a differentiating network to 
produce the sharp, positive trigger 
pulse for the sweep generator. The 
negative trigger pulse is obtained from 
the grid of the nonconducting tube of 
the multivibrator as it suddenly swings 
negative, The output of the stimulator 


positive 
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circuit is a negative square-wave pulse 
with a frequency of 7.5 cycles. The 
duration of each impulse may be set 
at 1, 0.5 and 0.2 millisecond. The 
amplitude can be varied from 0 to 90 
volts. The stimulator employs a 6N7 
one-shot multivibrator triggered by the 
negative pulse just described. The out- 
put, a negative square wave, is passed 
through the 6AN5 cathode follower. 
This arrangement minimizes distortion 
of the square-wave stimulus. Plate 
current of 6AN5, which is normally 
conducting heavily, is reduced by the 
negative square-wave input from the 
6N7. The current decrease through 
R41 results in a negative square-wave 
output. Stimulus duration is kept con- 
stant by the 6AL5 duration limiter 
which stabilizes the grid-voltage excur- 
sions of the two triode sections of the 
6N7. 

The power amplifier (Fig. 4) is a two- 
stage resistance—capacitance-coupled 
circuit, with frequency compensation in 
the plate circuit of the first stage. The 
output is flat from 10 to 10,000 cycles, 
but the lows may be accentuated and 
the highs attenuated by switching in 
the low-frequency booster. The output 
is 6 watts undistorted. Careful atten- 
tion to power-supply design is respon- 
sible for the very low hum level. 


Commercial equipment 

It is worth mentioning at this point 
that a number of commercial pieces of 
equipment are available for electro- 
myography. One of these is seen in 
the photo. This is a two-channel unit 
with a twin-gun and a_ two- 
channel tape recorder (using both 
halves of a standard %-inch tape). 
This machine also incorporates a 
muscle-stimulator circuit for use during 
the examination. The two channels give 
the advantage of being able to compare 
one side of the patient with the other 
The second channel may also be used 
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Nobody gets fooled in 
RADIO-ELECTRONICS! 


Fast operating tube salesmen are 
not permitted to try their shell game 
in the advertising pages of Radio- 
Electronics. Since January 1956 we 
have insisted that mail order tube 
advertisers tell you directly if 
the tubes they were selling were 
either new and unused, or imperfect 
if that was the case. It's cost us 
money in advertising but saved our 
readers more than just embarrass- 
ment. 




















By DAVID LACHENBRUCH 


UST 4 years ago, FM radio was offi- 

cially “dead” as a broadcasting me- 

dium. Its phenomenal rise immedi- 

ately after World War II was 
nipped in the bud in the late 1940’s by 
the coming of television. Now there was 
nothing left to do but call in the under- 
taker and fight over the will. It seemed 
that the only legacy FM would leave 
was the valuable spectrum space be- 
tween 88 and 108 me, and the heirs 
(various nonbroadecast services) were 
already fighting over it. 

But the corpse refused to lie down 
for the funeral oration. Artificial respi- 
ration by about 500 FM broadcasters, 
a handful of radio manufacturers, sev- 
eral thousand hi-fi enthusiasts and the 
Federal Communications Commission 
kept it breathing. 

If FM died in 1950—as many people 
believed at the time—today it’s a very 
lively zombie. And now, for the first 
time since 1948, its future seems virtu- 
ally unlimited. 

To get an idea of the kind of come- 
back FM radio has made, look at the 
charts showing FM stations on the air 
and factory sales of FM receiving de- 
vices (Figs. 1 and 2). In both leagues, 
you will see that FM is setting an all- 
time record in 1960. 

Immediately after World War II, FM 
was hailed as “radio’s second chance” 
and the first FM boom was on. By 1946, 
the FCC had authorized more than 1,000 
FM stations—many of them to recently 
discharged veterans who wanted to get 
a foothold in this new and superior type 
of radio broadcasting. 

In 1948, when nearly 700 FM stations 
were on the air, radio factories sold 
1,600,000 FM radios and tuners. But 
things were far from rosy. 

A new type of broadcasting suddenly 
was creating public excitement—broad- 
casting you could see! Television was 
here, and as picture tubes got larger, 
speakers got smaller. Radio became 
an appliance for the kitchen, the bed- 
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room, the car. Music was just a thrum- 
ming noise to beat eggs to o1 
you awake on those new turnpikes. 

By 1954, FM radio production had 
dropped to an annual rate of less than 
200,000 sets. There were still about 550 
FM stations on the air to provide some 
programming for the listeners who were 
stuck with FM sets, but the vast ma- 
jority merely broadcast the programs 
carried on their sister AM stations (at 
just about the same fidelity). 

From this low point, let’s look at 
what is happening in 1960. By mid-year, 
there were already 741 FM broadcast 
stations on the air—ahead of the record 
730 in late 1959. There would be more, 
except that there weren’t enough chan 
nels to go around—and applicants were 
competing with each other to prove thei 
qualifications to operate FM 
in such cities as Los Angeles, New York, 
Chicago, Philadelphia and Washington. 

This year, too, will see FM 
production and sales exceed 1948’s rec 
ord by perhaps as much as 30%. Our 
estimate is that factory production of 
sets designed for sale in the US will 
total close to 2,000,000 units this year, 
possibly even more. 

At the mid-point of 1960, the FCC 
had authorized another 169 applicants 
to broadcast on the FM band— in 
addition to the 741 already on the air. 
Of the stations on the air, a large pro- 
portion were broadcasting special pro- 
grams on FM only—even those sta- 
tions who also owned AM outlets. 

And there seemed to be no end to the 
applications flowing into the FCC for 
new FM stations. An FM expert at the 
commission estimates that by the end 
of 1961 there will be more applications 
than there are available FM channels 
in most cities with a million or more 
population. 

The Los Angeles area already has 
28 FM stations compared with 21 on 
AM. In New York City and environs 
there are 23 FM stations and 24 AM; 
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Radio's “dead dog’ now begins 
to look like the 
wave of the future 


San Francisco and its suburbs have 19 
FM stations to 21 AM outlets. 

And people are listening! No reliabl 
set count has been made, but it’s est 
mated that at least 10,000,000 FM sets 
are now in regular use. That’s ons 
of every four households in the country 
even though many rural and small-tow 
areas aren’t yet adequately served 
FM stations. 

Why the big boom now? The comnm« 
and most obvious answer is that peop! 
have become more conscious 
music and high-fidelity sound reprodu 
tion. But there’s more to it than tl 

There couldn’t be an FM 
there were no stations. The 
(and some of them were quite odd) FM 
stations which hung on during the lk 
years did it mainly from force of habit 
It didn’t much to keep the FM 
transmitter operating, repeating AM 
programs. And there was still a ha 
core of rabid hi-fi FM fans, who would 
raise a ruckus if the stations went off 
the air. 

Some broadcasters did deliberate! 
knock their FM outlets off the a 
for a week or so just to see if there 
would be adverse reaction. There was 
So they knew somebody was listening 

But there was still no way to make 
money out of FM broadcasting. A few 
stations tried simplex operation (broad 
casting to restaurants and businesses 
with special equipment to eliminate 
commercials in these establishments. 

Simplexing was outlawed when FC‘ 
established multiplexing rules. Today, 
208 FM stations are authorized by the 
FCC to multiplex (transmit a special 
program in addition to the normal one, 
and unheard by the regular listeners) 
for various purposes, most of them fo1 
special storecasting and functional mu 
sic services. This is providing needed 
revenue for stations with the courage to 
program their FM outlets separately 
from AM—for very few FM stations 
are yet showing a profit on broadcast 
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Fig. 1—Estimated factory sales of re- 
ceiving devices (including foreign units 
sold in U.S.). Included are TV sets with 
continuous tuners that receive the FM 
band, of which 420,000 were produced 
in 1949 alone. 


operations. Madison Avenue ad agen- 
cies, by and large, still don’t realize 
how many people are listening. 

Hobbyists and sound enthusiasts nev- 
er abandoned FM. In areas where sta- 
tions were broadcasting good hi-fi mu- 
sic, there was a small but loyal audi- 
ence of hi-fi bugs with component rigs. 

But the radio makers who went into 
television production forgot all about 
FM—with one exception. Zenith kept 
turning out FM table radios and, be- 
cause it was virtually the sole manufac- 
turer, did a fairly brisk business in 
them. 

When the LP phonograph record be- 
gan to arouse real consumer interest 
with its excellent reproduction, FM’s 
second boom began to germinate. 

Among the first high-quality phono- 
graphs introduced in this country for 
realizing the full sound potential of LP 
records were German-made units. 

In Europe, where the post-war AM 
band was hopelessly overcrowded, FM 
broadcasting has become standard 
strictly from necessity. German phono- 
graphs with radios included naturally 
contained FM tuners. The American 
purchasers listened, and pricked up 
their ears. 

Then came the “cheap” FM set, pio- 
neered by Granco products, who sold 
scads of FM-only table models at $29.95. 
Other manufacturers followed. 

When American radio manufacturers 
began to offer hi-fi consoles in a single 
package, they took another look at FM 

largely because the German units had 
them. A few dropped in FM tuners as 
extras or even as standard equipment 
on some models. 

Then along came stereo. Experimen 
tal AM-FM stereo broadcasts aroused 
the interest of set manufacturers. To- 
day, most makers of so-called “pack- 
aged” hi-fi offer “drop-in” simulcast 
AM-FM tuners as an option. Some 
manufacturers estimate that more than 
70% of their stereo consoles now are 
sold with AM-FM tuners. Industry- 
wide, it’s a good guess that the propor- 
tion is more than 50%. 

In the field of hi-fi components, manu- 
facturers say sales of FM tuners are 
increasing, too. The concept of the com- 
bination tuner, preamp and amplifier 
has resulted in added FM sales. 

Our estimate of close to 2,000,000 new 
FM receivers this year includes all types 
of devices to receive FM broadcasts. It 
breaks down this way: Table-model FM 
and FM—AM radios, 750,000 to 820,000 
units (up from 540,500 made in 1959) ; 
“packaged” phonograph systems with 
FM tuners, 700,000 to 1,000,000 (from 
623,000 last year) ; component FM tun- 
ers, 150,000 to 200,000 (from an esti- 


Fig. 2—FM stations actually on the air, 
by years. Low-water mark came in 1956 
after many stations had given up and 
gone off the air. Some of those silent 
stations have now been reactivated. 
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mated 150,000); imported FM receiving 
devices of all kinds, 80,000 to 120,000 
(from about 100,000). 

We have given a high and low figure 
in each case, because estimates within 
the industry vary widely. Adding up 
the “lows” would give a 1960 minimum 
of 1,680,000 sets (compared with 1,413,- 
500 last year); the “highs” total 2,140,- 
000. The best guess is that the final 
1960 figure will be closer to the high 
estimate than the low one. 

What of the future? Write this down 
and paste it inside your hatband: You’re 
going to see more and more FM 
in the coming years, and FM 
will some day rival AM in popularity. 
Here are some of the reasons FM radio 
can’t go any place from here but up: 

FM achieved its sales this 
year despite the fact that it isn’t yet a 
nation-wide medium. Many areas have 
few FM none at all. This 
situation is rapidly changing, and FM 
broadeasting will be transformed in 
the next few years from a basically 
big-city service to a type of radio which 
reaches into every nook and cranny of 
America. 

New types of FM receiving devices 
are just beginning to come on the mar- 
ket. The one with the biggest immediate 
potential is the FM auto radio. German 
manufacturers (including Blaupunkt 
and Becker) have been offering FM car 
radios here for several years. Smalle: 
US manufacturers (Gonset, Automatic, 
and others) have had FM tuners 
and converters for cars. But the 
business FM push is 
beginning. 

It actually started with Motorola’s 
introduction this year of an FM-only 
car radio at $125, which reportedly has 
been accepted well by the 
despite its relatively high price. 

The race was really on with the debut 
Granco converter (marketed by Emer- 
son Radio) at $49.95. Granco, which 
specializes in low-priced FM sets, hopes 
its converter will do for the auto mar- 
ket what its $29.95 FM table model did 
for the home market. Its president, 
Henry Fogel, sees a market 
for 100,000 auto FM sets a year” begin- 
ning in 1961, 

You’ll see other FM car radios in the 
coming months. Sears, Roebuck even has 
one now in its fall catalog. 

The portable FM transisto 
just in its infancy, too. Zenith is now 
competing with Japanese manufactur- 
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ers with a battery-operated set. You 
can expect many more models—from 
Japan, Europe and the US—next 
spring. FM clock radios, too, will be 
coming into their own soon. Other FM 
receiving devices are on the way also, 
including the return of the combination 
TV and FM set (Magnavox introduced 
a new one this year). 

But FM’s biggest push will come from 
the source that gave hi-fi its largest 
lift—stereo. 

Nobody knows when the FCC will 
finally establish standards for FM ster- 
eo multiplexing. Engineering work and 
field testing of all proposed FM stereo 
systems have been completed by the 
National Stereophonic Radio Commit- 
tee, an industry-wide group established 
by the Electronic Industries Association. 

The opening gun for FM 
broadcasting could come very soon. Or 
it could be delayed for months by legal 
action and bureaucratic red-tape. But 
it’s coming—and every radio manufac- 
turer is poised to be off and running 
with the “first FM stereo radio.” 

The FCC, too, is eager to get FM 
stereocasting started almost immedi 
ately. But delays could result if its de- 
cision on a specific multiplexing system 
is challenged either through the FCC’s 
own rule-making machinery or the fed- 
eral courts. Because so much depends on 
the FCC’s decision, this is a distinct 
possibility. 

The establishment of FM stereo multi- 
plex standards by the FCC will mean 
almost immediately—that FM tuners 
will be a must in all new stereo phono- 
graphs; stereo tuners will be added to 
existing ones; a whole new field of 
stereo FM table radios will open up; 
all hi-fi rigs must be equipped with 
multiplex converters. 

Every radio manufacturer now 
engineers designing multiplex receive 
circuits—even before the FCC itself 
knows which system will be adopted. 
Radio makers expect the FM _ stereo 
decision to touch off the 
sumer-electronics 
to vastly increase 
sales as well. 

Will FM ever realize its 
long-time dream of replacing AM? We 
don’t think so. But it is being increas- 
ingly accepted for what it really is—a 
far superior form of radio. It’s building 
up real momentum now, and with the 
introduction of stereo multiplexing 
there’ll be no stopping it. END 
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“That wouldn't do. 
Most of my listening 
is done after sunset.” 


6DZzZ 


By ROBERT M. VOSS 


HE 6DZ7, recently put on the 

ket, should solve a few space 

circuit problems of audio-am; 

designers. It consists of two bear 
power pentodes in an envelope the siz 
of a 6L6-GB. The sections have a con 
mon cathode and internally conne 
screen grids. With 400 volts 
plates and 250 on the screens, the ] 
wll deliver 20 clean watts into a 14,00 
ohm load. 

Naturally, the internally tied seré 
limits the possible uses of the tul 
obviously cannot be used for | 
Linear or triode operation, unl 
or more are used in a push-pull-pa) 
circuit. When powered by a supply 
delivers 250 volts at 90 ma, the 61 
will put out 10 watts into a 9,000 
load. 

Sesides using the 6DZ7, the amp 
described here has one other unu 
though not unique feature—it use 
con diodes in the power supply. Hav 
had no experience with 
fiers, I tried to use only two Sarke 
Tarzian K-200’s in a standard full-wav: 
hookup. Both shorted after about 
seconds. The moral—the 
ings of silicon rectifiers must be dé 
considerably when feeding a capa 
load (see page 40, June, 1960, RA 
ELECTRONICS). (Even with the 150-ol 
resistor the load is essentially capac 
tive.) Therefore, it is necessary to 
four in series—two in each leg of T1 
high-voltage winding. 

Inspection of the rest of the « 
will reveal nothing unusual. A pent 
voltage amplifier is direct-coupled t 
phase splitter. The ba’ance cont 
adjusted for equal ac voltages at 
output tube plates. Feedback is, i1 
conventional manner, returned fron 
the output transformer secondary to the 
input cathode. The heaters are biase 
at 10 volts to reduce hum. 

A stereo amplifier may easily be built 
using the same amplifier circuit. It 
necessary to change only the 
transformer and choke; the rectifiers 
will easily handle the added current 
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AMPLIFIER 


Neat little 
10-watt amplifier 
has a 1-tube 
push-pull output 
stage... uses a 
new dual-pentode 
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A look under chassis. Potentiometer R6 is mounted on U-shaped bracket. 
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4.7K 


10 watts 
Sensitivity: 350 mv input 
20-20,000 cycles within | dk 
distortion below 1.5% 
17-db feedback at | ke 
hum and noise 55 db below 
Unit was tested for 
output, distortion 
and sensitivity. All results 
the author's statements and 
summarized above. Conclu 
drawn from the 
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tests are 





RECTS |-4 
260V/200MA EACH 


PWR TRANS 
; /- 

520VCT 

1 90MA 

3°'4 


6.3V/4A 








R2—10,000 ohms 

R3—220,000 ohms 

R4—330 ohms 

R5—! megohm 

Ré—pot, 20,000 ohms, linear 

R7—39,000 ohms, | watt 

R8—47 000 ohms, | watt 

R?, 10—270,000 ohms 

Ril, 12—27,000 ohms 

R13—125 ohms, 10 watts, wirewound 

R14—15,000 ohms 

R15—4,700 ohms 

RIé—150 ohms, 5 watts, wirewound 

R17, 18—470 ohms 

All resistors '/2-watt 10% unless noted 

Ci—40-40.25-10 uf, 450-450-50-450 volts, can type 
electrolytic (Cornell-Dubilier D0-65 or 
equivalent) 

C2—0.! uf, 600 volts, molded tubular 

C3, 4—.05 uf, 600 volts, molded tubular 

C5—120 wuf, disc ceramic 

CH—choke, 8 henries, 150 ma, 145 ohms 
(Thordarson 20CS4 or equivalent) 

F—I.5 amps 

J—phono jack 

RECTI, 2, 3, 4—360 volts, 200 ma (Sarkes- 

Tarzian K-200 or equivalent) 

Ti—power transformer: primary, 117 volts; secondary, 
520 volts ct, 90 ma; 6.3 volts, 4 amps (Stancor 
PC-8420 or equivalent) 

T2—output transformer: primary, 9,000 ohms plate-to- 
plate; secondary, 8 and 16 ohms (Stancor A-8054 
or equivalent) 

Vi—6AN8 

V2—46DZ7 (G-E or equivalent) 

Chassis to suit 

Miscellaneous hardware 
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Voss amplifier will give satisf 
tory service as a hi-fi amplifie 


Cireuit of the ampli- : 
low- or medium-cost systems 


fier. Note there are 
only two tubes. 
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This is how the completed amplifier looks. 








By |. Queen 

HE newest thing in radio is the tunnel 

diode. This amazing diode has built-in 
negative resistance and operates on a 
few hundred mv of bias. It can oscillate, 
amplify and switch. 

A novel application for the tunnel 
diode is shown in the schematic. This 
is an oscillator tuned to about 11 meters 
by L and C. The diode is a Texas h 
struments unit 1N653, now available 
on the market. It is energized by a Hoff 
man §-1A solar cell, placed 4 to 5 inches 
from a 40-watt lamp powered by the 60 
cycle line. The 1N653 has three leads, 
one for the cathode and the other two 
for its anode. 

The rf is modulated by a 120-cyck 
buzz, from the ac output from the cell 
when illuminated by an ac lamp. The 
ac generates many strong sideband 
above and below the carrier, resulting 
in a very broad signal. Measurement 
shows nearly constant output over a 
me or more! For example, with typica 
coupling to a receiver, an S7 signal w 
noted throughout the band, and 
tically zero outside. 


There is a slight variation ir 
f. 


’ quency with the amount of light fa 
. | 4 on the solar cell. Here are some r¢ 
L L —4 iu obtained: 


Bandwidth (mc) Cell output (mv) 
25.5-27 180 


5 i ™. 
| 4 27.0-28.2 200 
: J 29.0-29.8 240 
The was measured di 


voltage 
across the solar cell. Varying the 


Generator and solar cell power supply. 


T 4 tance between lamp and cell changed 
J 4 the mv output. Over the bandwidtl 
4i 4 ‘ —_ noted, a loud hum was heard in a nea 


by receiver. 
The output from this simple genera 


yf 


tor is low; there is little dange. 
ating interference. A superregenerato 
will receive the hum signal up to abou 
10 feet from the oscillator. This sig 
can serve to check the performance: 


make a useful test instrument receiver or for alignment and ad 


Three components and a power source 


D—IN653 

Socket for above 

C—.001 uf, disc 

L—ié6 turns No. 18 enameled, '/,-inch diameter 


wound 
$C—Hoffman S-IA photocell 


IN653 - 


r 
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~ -_ 
_ 
\ foo! 7 ANODE 
VV 


sc 














\ 
16 T.N°18 WIRE, 1/4"DIA 
Noise generator is inherently simple. 


ment. For example, if the oscillato 
adjusted for the Citizens band, you 
have a strong signal inside the band, 
practically nothing outside. 

The oscillator requires a low-resi 
ance power source such as the solar cell 
mentioned above. Other types may not 
be suitable for this purpose. 

Note that the diode must be biased in 
the conduction direction. 

This circuit is a good start if you 
want to experiment with the tunnel di 
ode. The solar cell output is so low that 
it cannot damage the diode. ENI 


Nothing bulky about this instrument! 
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make more money 


By JACK DARR 


HE two figures, one tall lanky and 

balding, the other shorter and 

crew-cut, came out the back door 

of the drugstore and went down 
the alley. From the amount of arm 
waving and jaw flapping, it was ap- 
parent some kind of discussion was 
going on! As they drew nearer, the Old- 
Timer could be heard to insist, “Five 
minutes, I said!” 

“FIVE MINUTES!” howled the 
Young Ham. “Why you can’t even get 
a radio warmed up in that time!” 

They came in the back door of the 
shop and down the long hall. “Five mm- 
utes,” repeated the Old-Timer firmly. 
“If you can’t get a firm diagnosis on 
any radio in 5 minutes, you sure need 
your procedures re-examined! Theo- 
retically this is a money-makin’ busi- 
ness, right? Right. Well, now, radios 
are an important part of it! Look there. 
A flock, seven or eight of ’em, came in 
this morning! All right, if we can fix 
‘em fast enough, we can make money. 
If it takes us all day, we lose money. 
Why? ’Cause radios don’t cost too much 
nowadays. They're either new low- 
priced sets or older ones that have de- 
preciated. We jist can’t git a $19.95 
service charge on a $12.95 radio and 
that’s all there is to it! 

“Your diagnosis is th’ most important 
part. Fixin’ th’ set’ll take maybe 20 
minutes or so. That’s O.K. We can let 
‘em off for a couple or three dollars 
service charge. But, if you spend 2 or 3 
hours tryin’ to find out what’s wrong 
with it and another hour fixin’ it, we’re 
in th’ hole!” 

“Yes, but—,” yes-butted the Young 
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Ham. “But only five minutes!” 

“All right, I’ll have to show you,” 
said the Old-Timer wearily, settling 
himself creakily on the stool at the 
radio end of the bench. “Gimme one of 
them sets.” 

The Young Ham handed him a smal! 
radio from the unfinished work bench. 
“You watch th’ time. Holler when th’ 
hand gits to 60.” 

The Young Ham watched the shop 
clock, then called, “Go!” 

The Oid-Timer plugged the set into 
the bench wattmeter, watching the 
needle—it didn’t move. Removing the 
back, he pulled the tubes and plugged 
them one at a time into a small bat- 
tery-powered continuity tester. One 
failed to light the indicator lamp. 
Hopping up, he grabbed a tube from the 
shelf and inserted it in the socket. The 
wattmeter needle now showed about 30 
watts and the set began to hum softly, 
then play. Turning the volume control 
wide open, the Old-Timer ran up and 
down the dial, listening to the different 
stations. He turned the volume control 
several times, then took the chassis out 
of the cabinet. Turning it upside down, 
he squirted fluid from a spray can into 
the control. Flipping it over again, he 
sprayed the tuning capacitor. Then, 
tuning in a station near the high end 
of the dial, he adjusted the trimmers 
on the gang for maximum volume. 

Picking up a rag, he wiped the inside 
of the dial glass, and the dial scale 
itself. Slipping it back into the cabinet, 
and replacing the screws and knobs, he 
ran the dial over its full scale. Turning 
it off, he whirled around on the stool. 


“There she is,” much 


time did that 

es ’ said the 

ain’t fair! 
with it! 


Four minutes 
Young Ham. “But 
There 
Just ha 


Just a dead tube? 
“Whoa-up!” de 
“For your inf ing feller, 
this set had a dead tube sy volume 
noisy tunings apacitor, the 
dial cleaned 
it up too. Now she acl good shape 
again, and I’m gonna charge the 
tomer a bit extra 
those littl 


bette -playin’ 


wasn’t anyt 


da dead t 
Old-Timer. 


control, a 
was off calibrat id I 


cus- 
of all 
gits a 

nappy, we 
happy! How- 
that ain’t th’ t I was tryin’ 
to make. That was easy, yeah. But, if 
you'll check back it memory, you'll 
that nea f th’ radios 
ain’t got anything but a 
wrong wit! , plus little 
this. So, if 1 can git th’ 
playin’ quick, you'll have a 
th’ harder 


’ care 


things t¢ ilt: she 


make more mon 


ever, 


remember 
we service 
dead tube 
stuff like 
ynes 


more time t spend o7 


easy 
little 
ones.” 

“Th’ darn troul : ost of ’em are 
either. real easy hard!” com- 
plained the Young 

“They ain’t any of ’em real 
you use th’ 
returned the Old-7 
not have noticed, but I 
shortcuts there while I was checkin’ 
that set. F’rinstance, by the way it 
played and the volume I had, and th’ 
number of stations it got, I knew that 
the power supply and th’ rest of th’ 
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Fig. 2—Signal path 
through any vacuum- 
tube radio. 


tubes were 


OK. Why? 
as good as the average set of 
that size oughta—got as many stations, 
played as loud, an’ so on. If it’d been 
veak, I’d have checked voltages and 
tubes while I had it out of th’ cabinet. 
See?” 

“Yes, I do,” said the Young Ham. 
“But it sure takes a lot of experience to 
ecognize all of those things!” 

“Son, experience is what you’re get- 
in’, right The Old-Timer 
grinned. 

“That’s for sure, Pappy,” laughed the 
“Young Ham. I sure ain’t gettin’ rich 
on the salary you pay me! Why didn’t 
I get a paper route like the other kids?” 

“Cause you couldn’t git up that early 
in th’ mornin’,” said the Old-Timer, 
with a straight face. “Now, looky here. 
Lemme show you once more, an’ see if 
you can’t remember it, this time. Here’s 
what you might call a ‘Family Tree’ of 
radio troubles.” He sketched rapidly on 
a piece of paper (Fig. 1). “Now, 
if you'll follow this outline for quick- 
checking every set, you’ll be surprised 
how much you can cut down your 
diagnosing time!” 

The Young Ham studied the drawing. 
“Yeah,” he admitted, “I can see how it 
would.” 

“It will, it will,” affirmed the Old- 
Timer. “Just remember that chart, an’ 
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learn it by heart. Hmm, poetry already! 
No kiddin’, if you’ve got that up here,” 
rubbing the Young Ham’s burr head, 
“it’ll always help you out! Say, didn’t 
I give you something like this quite a 
while ago, in a different form? What 
happened to that notebook you used t 
keep that stuff in?” 

“It’s here somewhere,” 
Young Ham, scrabbling in the litter at 
the back of the bench. “Here it is,” and 
he pulled out a medium-sized notebook, 
blowing the dust off it. 

“That’s about what I _ thought,” 
laughed the Old-Timer. “There’s quite 
an accumulation of dust on that 
terial, meanin’ it ain’t used for 
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some time, huh? 


answered the 


ma- 


been 


“Awww,” said the Young 
ain’t needed it much till now.” 

“Junior,” said the Old-Time 
ously, “you always need that stuff, pref- 
erably up here between th’ ears, but if 
not then somewhere where you can git 
at it. Gimme.” He took the notebook, 
and leafed through it. “Yeah, here it is. 
Now, here’s something you want to re- 
member. This signal-path schematic 
here (Fig. 2). This is nothin’ but the 
parts of th’ set that actually handle 
the signal! It’ll fit all radios, I don’t 
give a dern what kind they are! Don’t 
you remember how I used to hammer 


Ham, 


ser 


1—The Old 
Timer’s family 
troubles. 


tree of 
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OR BAD SOLDER 





this into your head when yor 
started out? It can be thought 
series circuit—th’ signal starts 
antenna and keeps on goin’ on : 
path until it gits to the speak« 
thing that break in 
th’ signal! To find it, all 
gotta do is feed th’ right kind of 
into each stage and see where it sto} 
“Yeah, but it ain’t always 
that,” demurred the Young Han 
“Yes, tis,” argued the Old-Time 
you know what a normal respor 
you can always find a stage that 
got it, if you know what I mear 
“Well, it’s a little mixed up, 
think I’m beginnin’ to get it.” 
“Well, I hope so,” said the Old-T 
“Now here is the more detailed 
list that I worked out for you a 
ago (page 45). You follow this 
way through, an’ I’ll guarantee 
find your troubles right quick-like!”’ 
“Well, sir, I jist bet you’re rl 
said the Young Ham, in an exagegt 
imitation of the Old-Timer’s draw 
bet you what I know you’ll like better 
“What?” said the Old-Timer, in mock 
innocence. 


causes a 


stops 


as Ca 


“A cuppa cawfee!” said the Y 
Ham, making a dash for the 
“Right!” agreed the Old-Timer, 
ing him out. 


ung 
doo! 
follow 
END 
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THE OLD TIMER’S CHECK LIST 


1. Tubes, check. For continuity. 


2. Voltages, check. Since the majority of radios now are ac-de, the volt- 
ages are given for them. Others can be checked from service data. 
. Audio output 90-100 
. Audio output screen 90-100 
. Ist audio platet 40-50 
. if amplifier plate 90-95 
. if amplifier screen 90-95 
. mixer-oscillator plate 90-95 
. mixer-oscillator screen 90-95 


. ave voltage. Measured at diode plate, and on if or mixer grid. On strong 

local station, should be 8-10 volts, negative.t 

i. Oscillator grid. Measured on oscillator grid. Should read 10-12 volts 
negative, varying as dial is tuned from high to low end. Highest voltage 
at high-frequency end of dial.t 
Watch this one: If it's too much, the tube may be very weak! Should 
never be over about 50 volts. Too-high voltage indicates tube not draw- 
ing enough plate current. 

tMeasured with vtvm. 


3. Signal path. As voltage measurements are made, listen for ‘pop’ when 
probe touches plates and grids. Pop should get louder as you go toward the 
antenna. 


Signal injection. Use signal generator. Put audio signal on audio output 
grid, then Ist audio grid. If signal on if amplifier grid, then on mixer grid. 
Rf signal on mixer grid, then on antenna. Signal should get louder as you go 
toward the antenna. 

(Shortcut: touch center connection (slider) of volume control with finger or 
screwdriver—volume full up. A good loud buzz should result. This means 
audio stages and power supply OK. No buzz, trouble in audio stages.) 


Alignment. Feed signal at specified if into if grid, tune last transformer. 
Move signal generator to mixer grid, tune first transformer. Tune signal gen- 
erator and set dial to about 1400 kc. Feed signal into antenna by laying output 
cable on bench nearby or clipping it to edge of loop. Tune antenna trimmer 
for maximum. 


Output indicators: What you need is something to read the amount of signal 
coming out of the set. Connect ac voltmeter across voice coil to read demodu- 
lated signal. A vtvm can be connected anywhere in the if network, except the 
grids themselves, and the avec voltage used for alignment indication. Avc voltage 
will increase (go more negative) as set is tuned up. Always keep signal generator 
output low, to prevent blocking. Should use meter reading of | to 2 volts. 


Audio distortion: Hum: leaky or open filter capacitors. Symptom: hum will 
not be reduced as volume control is turned down. Heater-cathode leakage in 
audio output tube. Open loop antenna; this hum will decrease as volume control 
turned down. 


Distorted tone: Speaker-cone dragging. (Turn set off, move cone with fingers 
very carefully, listening for rubbing.) Leaky coupling capacitor on grid of power 
amplifier tube. Measure grid voltage. Should be zero, or slightly negative. If 
2 to 3 volts positive, replace capacitor. Also check output tube for grid emission. 


Hum while station tuned in: Leaky or gassy mixer-oscillator or if amplifier 
tube. Check by substitution. 


Oscillation: Weak or open filter capacitors. Open ave bypass capacitor. Open 
screen bypass capacitor. 
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Three Ignition- Operated 
Tachometer 


No sports car fan would be with- 
out a tachometer. They’re very 
useful tox ecking engine 
speed on utboard motors, 
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to build. 
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The counter tells you how 
far you should have 


gone at any given instant 


F you are one of thos 
souls who still think driving is fun, 
then rallying is the sport for you. 

In spite of what some people think, 
rallying is not racing. Far from it. A 
rally, or “rallye” as some purists would 
have it, is an individuai competition in 
which drivers try to find their way over 
an unfamiliar route. At the same time 
they attempt to maintain a prescribed 
(always than the posted 
speed limit). Check points are set up 
along the route at locations unknown to 
When he comes to one, he 
pulls in and his time of arrival is re- 
corded. This makes “being at the right 
place at the right time” a continuous 
challenge. Hundreds of motor-sports 
clubs all over the country run rallies 
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RALLY-PAL 
COMPUTER 


By JACK ALLISON 


as regular features of their programs. 

The complexities of rallying make a 
navigator a must. He (or she) does the 
mathematical gymnastics necessary to 
see that the car is properly located on 
the route (and everything else the 
driver can’t do while This 
often means husband and wife teams. 
This point alone makes rallying popular. 

Navigating is simple 
premise. At an even speed you can cover 
a certain distance in a precise time. For 
example, if you travel 30 minutes at 30 
mph (most rally speeds are to the 
nearest tenth of a mile per hour), you 
will cover exactly 15 miles. However, 
little annoyances such as other cars, 
stop lights and turns make it impos- 
sible to keep the even speed called for. 


driving) 


done on one 


The rallyist turns our 
around. He knows that if | 
shows 30 minutes have elapsed 
odometer (mileage indicator) 
just 15 miles he has done th 
of his route at a precise 30 mph 
ing can be 
competitors use a book of rall; 
to help them 


done several ways 
figure out the 
distance ratio. These are usually 
curate to the nearest minute 

can successfully compete in a rally) 
nothing more than a stop watcl 
one of these books, provided not 
many other cars are fitted with n 
elaborate gear. More advanced rall} 
use a stop watch for reference only 
They prefer to have a short-wave re 
ceiver in the car picking up WWYV o1 
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On—off switch on computer controls power supply. S2 is used to advance the counter 
to any desired reading (to match odometer). 


CHU, the American and Canadian time 
standards. Since nearly all rally officials 
use these stations to time the rally, if 
you have this signal beeping away in 
your car, at least your time factor can 
not be in error. 

The computations for time and speed 
to give you distance are often done with 
little grenade-size cumulative adding 
machines. The machine is fed the dis 
tance you shouid cover in 1 minute at 
any given speed. The navigator then 
faithfully cranks the little handle every 
minute and you find out the total dis 
tance you should have traveled at the 
end of that minute. You then speed up 
or slow down until you zero in and 
everything is fine. 

Other devices that do the same job 
are available. They are all rather costly. 
The little Curta, from Lichtenstein, of 
all places, costs $125 to $160, depending 
on the model. Kearfott has the fanciest 
outfit I’ve seen and it costs $250! With 
it, you just turn a little handle until 
the speed you want reads out on a drum 
dial. With a flip of a switch, you keep 
another dial reading the right time and 
your correct distance shows on the 
third dial. 

These are very fine, you say, but 
what does rallying want with all these 
fancy gadgets? The answer is simple. 
You are traveling a route following in 
structions which take you along only 
step by step. You have to be extra 
alert or you may get lost! If this occurs, 
no calculator or anything else can save 
you. This is why computers are so 
widely used. It allows more freedom to 
make sure you stay on course, and 
maybe even enjoy a little scenery. 

The computer described in the fol- 
lowing paragraphs is a poor man’s ap- 
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Fig. 1—Schematic of computer using 
thyratron. Separate power supply is 
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ly 10 minutes, so dividing the counter 
reading by 10 gives you the number of 
counts per minute. This may be marked 
directly on the dial or later entered on 
a sheet of cross-section (graph) paper. 

Repeat the with a new dial 
setting, five points lower than before. 
Continue until the entire range is 
ered. Move the switch to position 
calibrate that range. Do the same 
the remaining ranges. 

If you are going to use graph paper 
rather than marking the figures on the 
dial, number the bottom of a _ sheet 
(holding it horizontally) from 0 to 100, 
Number the of the paper according 
to your count-per-minute determination, 
Now, plot your findings on the paper 
(make one graph for each range). You 
should have a neat are traced by 20 
points (Fig. 2). Join (using a 
French curve). The vertical scale of the 
graph may be calibrated in miles per 
hour to time in the rally. 

The number of counts per minute is 
equivalent to the number of 100ths of a 
mile you will travel per minute. For ex- 
ample, if you are moving at 12 miles per 
hour (average), at the end of one min- 
ute, you should have traveled 0.20 mile. 
If your clicking away at 20 
counts per minute, at the end of that 
minute it will also read 00.20 (the last 
two digits on the counter 100ths 

f mile). 
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Using the computer 

When you 
tions, the nav 
on a table counts 
per minute (or part if the 
graphs have already been calibrated in 
mph). He or she desired count 
rate (or speed) on the the 
graph. He then horizontal 
line across the intersect the 
are. From the intersection, a vertical 
line is drawn to the logging at the 
bottom of the page. This is the computer 
settin 
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Ri—pot, 100.000 ohms 

R2—8 200 ohms, 10% 

R3—510 ohms, 5% 

C—40 uf, 10 volts 

Vi—2N256 

V¥2—2N170 

V3—2N489 

RY—spst, 6- or |2-volt coil 

Si—spst pushbutton switch 

$2—dpst toggle switch 

Counter—4-digit, resettable with 6-volt (or 12, 
depending on auto voltage) coil 

Miscellaneous hardware, case, sockets, etc. 
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Fig. 3—Transistor version of computer 
uses Unijunction transistor. 
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Y definition, telemetering 
measuring at a distance. Remote 
measurement is used when the 
quantities to be measured are in- 
accessible or when it is not practical to 
have an operator “take the readings.” 
Telemetering apparatus is used exten- 
sively in missile and satellite equipment 
to radio back information on tempera- 
ture, pressure, acceleration, fuel-flow 
rate, vibration, and other variables. 
Each of these variables is converted to 
an electrical signal and used to modu- 
late a transmitter. A system of subcar- 
rier oscillators is used, so that all of the 
telemetered information can be trans- 
mitted within a single radio channel. 


means 


Transmitting systems 

The block diagram of a typical tele- 
metering system is shown in Figs. 1 
and 2. Only three subcarrier oscillators 
are shown, but many more may be used. 
Each of these oscillators operates at a 
different center frequency. The fre- 
quency of each oscillator varies in 
accordance with changes in the quan- 
tity to be telemetered. The first sub- 
carrier oscillator in Fig. 1 (SCO 1) is 
used to telemeter temperature informa- 
tion. A thermistor (negative-tempera- 
ture coefficient resistor) is used as a 
temperature-sensing component. Since 
TV & Electronics 
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Systems can be designed to measure almost any quan- 


tity and transmit the figures any desired distance 


the resistance of the thermistor varies 
with temperature, and since the ther- 
mistor is connected in series with a volt- 
age source and a fixed resistor (R1) the 
voltage drop across R1 varies with tem- 
perature changes. If the temperature 
should increase, for example, the re- 
sistance of the thermistor would de- 
crease and a higher voltage appears 
across Rl. This voltage controls the 
frequency of SCO 1. The frequency of 
the oscillator at any given instant may 
therefore be 400 cycles, or above or be- 
low this value, depending upon the 
temperature (assuming SCO 1 is a 
band-1 oscillator. See table.). The ther- 
mistor in Fig. 1 is connected as part of 
a voltage divider, but frequently it is 
used as an arm of a bridge circuit. 
SCO 2 responds to changes of humid- 
ity. The humidity-sensing element is a 
coating of lithium chloride on a glass 
or plastic base. The coating absorbs 
moisture from the surrounding air and 
its resistance changes accordingly. The 
voltage drop across fixed resistor R2 
therefore depends upon the humidity 
and controls the frequency of SCO 2. 
Information regarding air pressure 
is also telemetered. An increase of ex- 
ternal pressure (or decrease of internal 
pressure) compresses the bellows. A de- 
crease of external pressure (or increase 
of internal pressure) allows the bellows 
to expand. The arm or slider of a vari- 
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Fig. 1—Block diagram of a three- 


channel telemetry transmitter. 
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Channel 5 voltage-controlled oscillator. 


the subearrier oscillators are mixed and 
applied to a reactance modulator stage. 
The main carrier is therefore fre- 
quency-modulated by the frequency- 
modulated subcarriers. For this reason, 
the technique is sometimes referred to 
as FM/FM telemetry. Transmission is 
generally in the 216- to 235-mec band 
and power output of 3 to 50 watts. 

The receiving (ground-station) equip- 
ment (Fig. 2) includes an FM receiver. 
The output of the second detector (dis- 
criminator) consists of the varying 
subearrier frequencies. Bandpass filters 
are used to separate the individual sub- 
carriers which are then amplified and 
applied to the subcarrier discriminators. 

Since a discriminator is a frequency- 
to-voltage converter, each subcarrier 
discriminator produces a de output that 
varies with changes of the telemetered 
quantity. The de output of discrimina- 
tor 1, for example, will vary with 
changes of temperature; the output of 
discriminator 2 with humidity; etc. 

The discriminator outputs control re- 
cording pens. These resemble ordinary 
meter movements except that the point- 
ers have been replaced by small light- 
weight pens. Writing on a motor-driven 
paper chart, they indicate variations of 
temperature, humidity, etc. 


Transducers 

As a first step in the telemetering 
process, the quantities to be telemetered 
must be converted to some type of elec- 
trical signal. The components used for 
this purpose are referred to as trans- 
ducers, data pickups, pickoffs, end in- 
struments or sensing elements. 

In Fig. 1, for example, the thermistor 
functions as a temperature-to-resist- 
ance transducer, the bellows-controlled 
rheostat serves as a pressure-to-resist- 
ance transducer, and the humidity eie- 
ment provides humidity-to-resistance 
conversion. Several other techniques 
are illustrated in Fig. 3. 

As shown, a bellows responding to 
pressure changes can be used to control 
the spacing between two metal plates, 
one fixed and the other movable. The 
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Fig. 2—Block diagram of a three-channel telemetry receiver. 
The output from each channel is recorded on a paper tape. 


capacitance of this two-plate capacitor 
will therefore vary with pressure 
changes. If this capacitor is used in 
the tank circuit of an oscillator, pres- 
sure changes will be converted to fre- 
quency changes. 

Alternatively, the bellows can be used 
to control the position of a core with 
respect to a coil. Pressure variations 
produce inductance changes. Again, the 
inductance can be part of an oscillator 
tank circuit. A Bourdon tube is fre- 
quently used in place of the bellows. As 
shown in Fig. 3-c, this consists of a 
bent, hollow tube closed at one end. An 
increase of pressure (in the tube) tends 
to straighten it and the resulting me- 
chanical motion can be used to vary the 
value of a capacitor, inductor or re- 
sistor. 

The accelerometer consists of a 
spring-supported weight known as a 
seismic mass. In some models, the 
accelerometer case is filled with oil to 
prevent excessive vibration of the mass. 
The position of the mass with respect 
to the case depends upon the rate of 
acceleration. If the accelerometer is 
mounted in a missile, for example, the 
mass will move backward when the mis 
sile accelerates (for the same reason 
the driver of an automobile is pushed 
against the back of the seat when the 
car is speeding up). When the missile 
decelerates, the mass moves forward in 
its case (just as a driver is thrown 
forward when the brakes are suddenly 
applied). The mass of the accelerometer 
may be mechanically coupled to a vari- 
able resistor, capacitor or inductor. 

As shown in Fig. 3-e, the differential 
transformer contains a movable 
and two secondary windings connected 
in series. The secondaries are 180° out 
of phase so that normally their voltages 
cancel and there is no output. But if 
the position of the core is changed, the 
coupling to one secondary is increased 
and to the other secondary decreased. 

Under these conditions, the voltages 
induced in the two secondaries are no 
longer equal. The net output voltage 
will therefore have an amplitude and 
phase determined by the amount and 
direction of core movement. The posi- 
tion of the core can be controlled by a 
bellows, Bourdon tube, accelerometer or 
any other component providing me- 
chanical motion. 

The strain gauge consists of a piece 
of resistance wire cemented to a paper 
backing. Strain (dimension change) in 
the structure to which the gauge is 
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Multiplexer containing seven plug-in subcarrier oscillators. 


attached causes the wire to stretch. As 
the wire becomes longer and thinner, 
its resistance increases. The strain 
gauge is connected as part of a bridge 
circuit so that the degree of unbalance 
of the bridge is a measure of the me- 
chanical strain in the structure being 
tested. Strain gauges are often mounted 
on the skin and structural members of 
a missile. 

The thermocouple is a temperature- 
to-voltage transducer. Consisting of two 
dissimilar metals, it produces a voltage 
whose amplitude is determined by the 
junction temperature. This voltage is 
relatively small the thermocouple 
must be followed by several stages of 
amplification. As compared to the ther- 
mistor, the thermocouple has the advan- 
tage of responding faste 
ture changes. 

The tachometer generator is a small 
de generator for measuring the 
rate of shaft rotation. The generator is 
mechanically coupled to the shaft whose 
speed is to be telemetered, and the out- 
put voltage of the generator is there- 
fore a function of the rpm of the shaft. 
An ac generator may be used if 
to-frequency conversion is desired. 


so 


to tempera- 


used 


rpm- 


Subcarrier oscillators 

Subearrier oscillators are classified 
according to the method used to con- 
trol the frequency—voltage-controlled, 
resistance-controlled, inductance -con- 
trolled or capacitance-controlled. 

The resistance-controlled subcarrie1 
oscillator generally employs an R-C 
tuned circuit such as the Wien bridge or 
phase-shift oscillators. The oscillation 
frequency is determined by the time 
constant of a_resistance—capacitance 
feedback network. A variable-resistance 
transducer (thermistor, bellows-actu- 
ated rheostat, etc.) can therefore be 
used frequency-determining ele- 
ment of the circuit. 

Inductance- and _  capacitance-con- 
trolled subcarriers are usually gener- 
ated by a Hartley oscillator circuit. The 
transducer controls either the induct- 
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Fig. 4—Saturable reactor used as a vari- 
able inductor. 


ance or capacitance of the tank circuit 
and varies the output frequency. 

A variation of the inductance-con- 
trolled oscillator uses a small saturable 
reactor as the tank coil. The saturable 
reactor, as shown in Fig. 4, has two 
windings: the control or de winding 
and the load or ac winding. Passing dc 
through the control winding will satu- 
rate the core to an extent determined 
by the magnitude of the current flow. 
Since the degree of core saturation de 
termines the inductance of the 
winding, the saturable reactor can 
used as a variable inductor. When 
ac winding is connected in the 
circuit of a subcarrier oscillator, 
oscillation frequency depends upon the 
current flow through the control wind- 
ing. 

The voltage-controlled oscillator, 
the name implies, oscillates at a 
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ESL C99 Micro/Flex Cartridge. 


Pickering 380 and its slip-in stylus as- 
sembly. 


Stereotwin 210/D. Stylus assembly is de- 
signed for simple replacement. 
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Stereo 
PICKUPS 


Part Ill—The ESL C99 Micro/Flex, Empire 88, 
Pickering 380, Shure M212/M216, Stereotwin 


210/D and Fairchild SM-| 


By JULIAN D. HIRSCH 


WO moving-coil stereo cartridges 
were described in last month’s in 
stallment of this series. Since that 
article was prepared, information 

has been released on another new mov 

ing-coil cartridge, the ESL C99 Micro 

Flex. 

In many ways this unit resembles the 
ESL C100 Gyro Jewel (Octobe) 1958, 
page 48). It incorporates the D’Arson 
val type of moving coil which has char 
acterized all ESL cartridges. The C100 
employed an ingenious gimbal structure 
which allows each coil to inde 
pendent of the other. The delicacy of 
this design is reflected in its relatively 
high price ($69.50). 

In the C99, the basic ope 
tures of the C100 have 
with a simpler mechanical design which 
permits a lower selling price. 

One of the photos shows the 
stereo cartridge. The cantilever 
shoe is made of a black plastic 
rial. The curved portions visible at the 
base of the stylus shoe are part of the 
Micro/F lex coupling system. 

Fig. 1 shows how the Micro/F lex sep 
arating system couples the stylus to the 
two coils, each wound with 20 turns of 
very fine precious-metal alloy wire (only 
a fourth the diameter of a human hair). 
The long, narrow coils are 
between a pair of magnetic pole pieces 
located ir. front of and behind each coil. 
Each end of each coil form (armature) 
is supported by a latex holding block, 
which also serves as a damping element. 

The Micro/Flex separating system is 
a molded plastic piece which is split 
down the middle. At the bottom, the two 
sections are joined by a thin flexible 
plastic lever to which the base of the 
stylus shoe is attached. 

Modulation of the inner wall of the 
record groove moves the stylus up and 
to the right. The flexible lever bends so 
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that no motion is imparted to 
which is held at both ends by the 
blocks. The left 
Micro/ Flex system rotates with the 
lus, causing coil A to rotate in the 
netic field passing through it. Th 
erates a voltage in coil A propo 
to the stylus velocity. Similarly, n 
tion of the outer 
a voltage only in coil B. 

Although this coupling systen 
tions very much like that of the 
Gyro/Jewel, it is more rugged ar 
pler to manufacture. The im; 
ruggedness makes the C99 suita 
use in good record changers 

The compliance of the moving 
of the C99 is 5x 10° em/dyn 
vertical and lateral planes. Its 
2.5 mg. The recommende 
ing force is as low as 2 
designed arm, though somewhat 
forces may be required in some a 

The output of the ESL C99 i 
low (0.6 mv at | 
ity) and a stepup 


support side 


groove wall gene 


mass 18 


grams it 


10 em/sec stylus 
transforms 


D'ARSONVAL 


a GALVANOMETER ~~ q 
ELEMENTS 


FLEXIBLE 
LEVER 
SYSTEM 


OUTER WALL 
MODULATION 


INNER WALL 
MODULATION 
eth 
styLus 
Fig. 1—The Micro/Flex separating sys- 
tem used in the ESL C99. 
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quired for practically all installations. 
A pair of the ESL TM-100 transformers 
is recommended. The frequency re- 
sponse is 18—20,000 cycles, +2 db, and 
the channel separation is 20-25 db over 
most of the audio range. The price of 
the ESL C99 is $49.50. 

A moving magnet is the generating 
element in the cartridges described 
below. Most moving-magnet cartridges 
have relatively high output voltages, and 
rugged moving systems which usually 
allow the stylus to ve replaced by the 
user. All except the Fairchild SM-1 use 
a rectangular bar magnet made of a 
ferrite material which has low mass and 
good magnetic properties. Although the 
various cartridges differ in details of 
coil and pole-piece design, as well as 
specific materials and stylus support 
structures, they are similar to the first 
init to be described, so its assembly 
drawing will suffice to explain their 
»perating principles. 


Empire 88 
This cartridge has a bar type moving 
magnet, with mass concentrated close to 
the pivot axis, giving a low moving mass 
when referred to the stylus tip. Fig. 2 
an assembly drawing of the Empire 88. 
The rectangular bar magnet is mounted 
in an elastomer damping material which 
positions it between the four pole pieces. 
Its entire length is fastened to the light 
aluminum stylus shoe, which is angled 
for stiffness. A fine support wire runs 
to the front of the stylus assembly to 
hold the shoe and magnet in a definite 
position, and to provide the compliance 
for the moving system. 
When the stylus is moved by modula- 
tion of one or the other of the groove 
walls, the magnet rocks about a pivot 
point located approximately halfway be- 
tween the front and rear coils. This 
varies the flux through the correspond- 
ing pair of coils generating a voltage 
in them. In Fig. 2, modulation in the 
inner groove wall produces an output The Empire 88. Remove screw to replace 
in the coils nearest the styius; the outer stylus, 
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Fig. 3—Replaceable stylus assembly of Shure M212 cartridge. 


damping material. A short, stiff alumi- 
num tube extends from one end of the 
magnet, and carries the 0.7-mil dia- 
mond stylus at its far end. The plastic 
V-Guard cone serves as a handle for 
inserting or withdrawing the stylus, 
and protects it if the arm is dropped 
onto the record surface. 

The coils and pole pieces are firmly 
encapsulated within the body of the 
cartridge, which is shaped like a com- 
pletely symmetrical pyramid. At its 
tip is a small hole into which the brass 
tube of the stylus assembly fits. Ex- 
tending along the length of this hole 
inside the cartridge are the four pole 
pieces. They are curved to fit the shape 
of the brass tube, and to obtain maxi- 
mum magnetic coupling to the magnet 
within the tube. 

The body of the Pickering 380 car- 
tridge is fully enclosed with a one-piece 
drawn mu-metal shield, and the rear 
is capped with a piece of mu-metal 
through which the terminals protrude. 
The result is virtually perfect shielding 
against external hum fields, both elec- 
tromagnetic and electrostatic. 

Output is exceptionally high, 20 mv 
at 10 cm/sec stylus velocity. Frequency 
response is within 2 db from 20 to 20,- 
000 cycles. Channel separation is 25 db 
or better through most of the 
range. 

The 380 is available with a choice of 
two styli, for transcription arms or for 
record changers. The 380-A, designed 
for transcription arms, tracks at 2 to 5 
grams. The 380-C stylus has less compli- 
ance and tracks at 3 to 7 grams. Pick- 
ering does not publish compliance fig- 
ures, but experience with the 380-A 
shows that it will track very well at 2 
grams, indicating a very high compli- 
ance. The Pickering 380-A sells for 
$34.50, and the 380-C sells for $29.85. 


Shure M212/M216 

The Shure M212 is the stereo coun- 
terpart of the well known Studio Dy- 
netic pickup, model M12. The M216 is 
identical to the M212 except for the 
length of the arm, which will accom- 
modate 16-inch records. 

Shure introduced monophonic moving- 
magnet cartridges to the American hi-fi 
scene a few years ago, and have con- 
tinued the same approach to the design 
of stereo cartridges. The Shure M3D 
(November 1958, page 83) is widely 
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recognized as one of the finest stereo 
cartridges, and the M7D (March 1959, 
page 84) is a lower-priced version of 
this cartridge. 

The integrated pickup, M212, 
the same internal structure as the M3D 
and M7D, packaged in a very compact 
form and designed to operate only in a 
special snakelike arm. It is straight, 
with the necessary offset angle built 
into the cartridge (the stylus is mounted 
at an angle to the axis of the arm). The 
arm is free to move laterally, but is 
constrained vertically. Only the extreme 
forward portion, containing the car- 
tridge, can move vertically. It is raised 
from the record surface by 
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Fig. 4—Moving-magnet assembly 
in the Shure cartridge. 


down on the plastic button protruding 
from the top of the arm. 

Fig. 3 shows the replaceable stylus 
assembly of the M212. The thin alumi- 
num member holding the stylus is fas- 
tened at its other end to the rectangu- 
lar cross-section bar magnet. The mag- 
net is surrounded by an elastomer 
damping material. A fine wire (not vis- 
ible in Fig. 3) extends from the end 
of the stylus shoe to the body of the 
stylus housing, to provide stiffness for 
the moving system. 

The internal structure of the Shure 
cartridge is shown in Fig. 4. It is very 
similar to most of the moving-magnet 
cartridges we have described. The pole 
pieces are within the body of the car- 
tridge, while the stylus shank and mag- 
net are in the removable stylus assem- 
bly. 

The frequency response of the Shure 
M212 pickup is rated at 20—20,000 cycles 
+2.5 db, with more than 20-db channel 


separation at 1,000 cycles. Its output is 
fairly high, about 9 mv at 10-cm/se 
stylus velocity. 

Stylus compliance is very high, 9 
10°° em/dyne in both lateral and verti 
cal planes. The needle-tip mass is 1.3 
mg. Tracking force is adjustable be 
tween 1.5 and 2.5 grams. The price 
the complete Shure M212 Stereo Stud 
Dynetic pickup is $89.50. 


Stereotwin 210/D 

The Stereotwin 210/D is an improved 
version of the Stereotwin 200 (Noven 
ber 1958, page 88). The original Stere 
twin 200 had three solder lugs for it 
output terminals. The new 210/D has 
four terminals which accept clip-on « 
nectors as do most other cartridges 
The stylus structure has been refin« 
and made more rugged. 

The Stereotwin 210/D is fully 
cased in mu-metal and has extren 
low hum pickup. Its output is als 
high, about 13 mv per channel. 

The cartridge assembly featu 
simplified mounting system. The 
tridge is removed from its mount 
clip, which can then be mounted 
arm without difficulty. The 
then snaps into the clip. 

The stylus assembly, visible 
photo, includes the moving-bar 
and damping material common to 
moving magnet cartridges. It 
slipped in or out of the cartridge with 
out tools. 

The design of the mounting clip al- 
lows the cartridge to be positioned for 
correct stylus position in both change 
and transcription arms. Slots in the 
clip permit sliding it forward or back 
ward to obtain the correct stylus ove. 
hang for minimum tracking error. Not 
visible in the photo are two slots in the 
end of the clip, which permit adjusting 
the angle the stylus makes 
record surface. 

The Stereotwin 210/D will track at 
3 to 4 grams in a good arm, or 5 to ¢ 
grams in a record changer. The p 
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Fig. 5—How the spherical magnet in the 
Fairchild SM-1 works. 
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Fig. 6—Exploded view of the Fairchild SM-1. 


of the 210/D has been reduced sub- 
stantially compared to its predecessor. 
It sells for $34.50. 


Fairchild SM-I 

The Fairchild SM-1 is a moving-mag- 
net cartridge of radically different de- 
sign, compared to the ones previously 
described. 

A sphere of Indox V (a magnetic 
ceramic material) is the magnet in the 
SM-1. The sphere is magnetized along 
an axis parallel to the length of the 
cartridge. Fig. 5 shows the orientation 
of the magnetic sphere between the 
four pole pieces, and the distribution of 
the flux lines. In the neutral position 
of the stylus, the flux lines pass through 
the tips of the pole pieces on their way 
from the front N of the magnet to the 
rear S. Since the “equator” of the 
sphere is symmetrical with respect to 
the four pole pieces, there is no tend- 
ency for flux to pass down the pole 
pieces and link the coils. 

If the stylus is displaced from its neu- 
tral position, the ball rotates and the 
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Fig. 7—Damping ring and blocks used 
with the spherical magnet. 
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balance of flux lines is disturbed. In Fig. 
5, the stylus has been displaced verti- 
cally, moving the “equator” of the mag- 
net into the position shown by the 
dashed line. Some of the flux lines, 
shown as light dashed lines, still bridge 
across the pole pieces and do not link the 
coils. Others, shown as dash—dot lines, 
enter one pole piece and down 
through the coils to return via the oppo- 
site pole piece. 

The exploded view of the SM-1 car- 
tridge (Fig. 6) shows how the pole 
pieces pass through the coils and ex- 
tend forward tc the “equator” of the 
spherical magnet. As the ball rotates 
slightly due to the stylus following a 
stereo groove, there is a net change of 
flux linkage through the four coils and 
a corresponding generation of stereo 
output signals. 

The ball magnet is mounted in a 
damping ring which damps vertical mo- 
tion, and is supported at the sides by 
damping blocks to control lateral reso- 
nances. The damping ring and _ blocks 
are shown in Fig. 7. 

The stylus bar of the Fairchild SM-1 
is of tubular construction, for maximum 
torsional rigidity. Since the ball mag- 
net pivots about an imaginary point at 
its center, the moving mass referred to 
the stylus tip is very low. Lateral com- 
pliance of the SM-1 is approximately 
6 x 10° em/dyne, and its vertical com- 
pliance is approximately 4 x 10° cm/ 
dyne. 

To reduce the effects of external hum 
fields, a shorted turn of copper sur- 
rounds the coils, and the entire car- 
tridge is surrounded by a mu-metal 
shield. The output voltage of the SM-1 
is high, 22 mv for 10-cm/sec stylus ve- 
locity. It is designed to track at 3 to 4 
grams force. The price of the Fairchild 
SM-1 cartridge is $34.95. 

This sums up our current survey of 
stereo phono cartridges. As additional 
units appear, they too will be described. 
Look for them in future issues. END 
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WO accessories that ine 
of radar have re been an- 
nounced. One, made by Intercontinental 
Electronics, Mineola, N. Y., is a new 
type of indicator system that removes 
stationary and slow-moving objects 
from the trace, It uses storage 
tubes in cascade as « ison memory 
gates to eliminate any fixed or slow- 
moving targets. The difference can be 
clearly seen in the photos. Photo 1 is a 
normal radai Photo 2 is a radar 
picture with the 
nonmoving targets eliminated. Note how 
clearly the moving targets appear now. 
The second rada | was announced 
by Lockheed Electronics, Plainfield, 
N. J. It is similar t 1 unit described 
in the November, 1959 sue of RApDIOo- 
ELECTRONICS, page 6. B e designed 
to eliminate spurious signals known as 
“fruit” from radar d ays. It is espe- 
cially useful wit! idar designed for 
IFF (Jdentificatior ' nd or Foe) 
and ATC (Air 7 Cor 1). The 
unit ti lentifying 
aircraft by pre lisplay of 
verinter- 
other 
lications it 
ference, 
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OST automobiles have built-in 

AM radio. For the individual 

who wants to listen to an FM 

station while driving, there 
has been just one “choice” (assuming 
his car does not already have an FM 
radio): buy a commercial FM receiver. 
Most commercial sets cost a good deal 
more than the average man wants to 
pay. Now, for $40 (much less if you al- 
ready have a small FM radio), you can 
add FM to your car. 

What are the advantages of FM? 
Distortion is signals are much 
cleaner, there is much more good music 
on FM than AM; there are fewer 
commercials and the audio-frequency 
range of most FM stations is better 
than that of AM stations. 

I have taken two FM receivers and 
converted them to 12-volt-powered tun- 
ers. One is the Granco 601 FM table 
radio; the other is the Heathkit FM- 
3A tuner. 

The power supplies of both units were 
removed and replaced with a transistor- 
oscillator B-plus supply. Since one is a 
tuner, few other changes are necessary. 
The audio output stage and speaker 
were removed from the radio. The audio 
signal is fed to the car’s AM radio 
audio system. 

Both sets are quite free from drift, 
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A small FM radio (or tuner) may be 
converted to a |2-volt FM tuner 


By JOHN J. BORZNER 


especially the Granco. The Heath has 
age, which is helpful when driving 
through areas where signal strength 
varies—cities with many tall steel- 
frame buildings. 

Both sets are powered by a small, 
dependable transistorized power supply. 
It puts out about 125 volts de for the 
Granco and 250 volts for the Heath. 
Granco uses three 12-volt tubes (which 
present no problem and one 19-volt tube 
which performs satisfactorily on 12- 
volts. Later models have a 14-volt tube 
in place of the 19-volt one). The Heath 
set uses six 6-volt tubes which can be 
readily hooked up as three 12-volt 
strings. 

Before building the power supply, de- 
cide which radio you are going to use. 
The supply can be built into either 
cabinet very neatly. The space used by 
the rectifier tube and transformer in 
the Heath is more than adequate for 
the transistor supply. In the 
Granco (which uses a selenium recti- 
fier), the loudspeaker, output trans- 
former and audio output tube are re- 
moved to make room for the 
power setup (see photos). 


power 


mobile 


Granco conversion 
The Granco radio is ready to play 
when received. I suggest that you let 


it run a few days before the con 
When you are convinced that 
ating satisfactorily, start the 
sion. Remove the loudspeake 
transformer and the audio output 
(50C5). Snip the two colored 
the output transformer close t 
source. Ground the black 
runs from the volume 
output side of the transformer 

In the space previously occupie 
the speaker and output tube, mount 
transistor power-supply transfo 
a Triad TY-68S. Then, in any conve! 
ient spot, mount the two 
They will not require a heat sink, ever 
under sustained use. The collector in the 
2N256 is tied internally to the case s 
you must insulate the transistors fron 
each other and from the mounting plate 
Wire the power supply 
Fig. 1. RECT 3 and 4 are not used fo 
the Granco. 

Ground the center connector of the 
power-supply rectifiers to the chassis 
The B-plus lead is simply soldered 
the output side of the selenium rect 
fier (Fig. 2). The power supply 
is filtered by the power-supply filter in 
the receiver. 

Now rewire the heaters for 12-volt 
operation (Fig. 3). There is no need to 
remove any components. (Watch bat- 
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Ri—68 ohms, | watt 
R2—270 ohms, | watt 
All resistors 10%, 
Vi, 2—2N256 or equivalent 
T—transistor oscillator power transformer, 
12 volts to 250 volts, 65 ma, centertapped 
frrisd TY-685 or ; 
130 volts silicon rectifiers 
Sarkes Tarzian s00 or equivalent) 
F—SFE 32-volt, 9-ampere fuse and in-line fuse holder 
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Fig. 1—Power supply schematic. RECT 

3 and RECT 4 are not used with the 

Granco and the secondary center tap is 
not used with the Heath. 








i2Vv 








| TRANSISTOR 
| PWR SUPPLY 




















| 3a/\W 
| FUSISTOR 
| 
HTRS 
—— 


Fig. 2—Method of hooking the power 

supply to the Granco. Except for the on- 

off switch, parts in the dashed box are 
not used. 
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Fig. 3—The Granco heaters are wired 
in parallel. On late model sets, a L4CT8 
replaces the 19T8. 


tery polarity. Fig. 3 shows connections 
for a negative ground. If your car has 
a positive ground, connect the positive 
battery lead to the grounded side of the 
heater line.) When you are sure the 
wiring is correct, attach a lead to the 
car battery and ground the 
Note whether the heaters light 
erly. 

Electrically, all that is left to the 
conversion is to pick the audio signal 
off the output tube socket. Run a length 
of shielded lead from pin 2 through a 
0.5-uf capacitor to a phono jack. 

Mount a piece of sheet aluminum 
(bent to a right angle) .on the rear of 
the set. On this plate, mount the phono 
jack for audio takeoff, the fused power 
line input, auto antenna input and out- 
put. 

The 12-volt power line goes through 
a fuse holder to the switch on the back 
of the volume control. A standard auto- 
antenna jack is mounted on the plate 
and connected to pin 8 on the 12DT8 


chassis. 
prop- 


NOVEMBER, 1960 


Rear view of converted Granco, 


tube through the existing 
capacitor, A length of shielded lead, 
auto-antenna type with bayonet con- 
nector (to fit the antenna input jack 
on the AM radio) is connected to an 
spst slide or toggle switch on the front 
panel (Fig. 4). The other side of this 
switch goes to pin 8 of the 12DT8. The 
switch allows us to change over from 
FM to AM without changing the an- 
tenna connections. The .05-uf capacitor 
from pin 2 on the 50C5 tube socket goes 
to the phono jack on the plate. 

Cut a hole in the cabinet back to ac- 
commodate the aluminum plate. Replace 
the cabinet, secure the bottom screw 
and the conversion is complete. 

Now the AM radio must be converted 
to receive the audio signal from the 
tuner, This is usually a very simple 
matter. In my car, a Motorola model 
84MS is used. The audio signal was 
applied to the base of the driver tran- 
sistor. A diagram of your particular 
set should indicate a suitable point. 
These diagrams are available in many 
municipal libraries if you do not have 
one. A shielded lead terminating in a 
plug to fit the tuner’s phono jack ccm- 
pletes the conversion. 

To operate the set, attach the power 
lead to any convenient 12-volt source. 
Make sure that the 12-volt source is 
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of the heaters and ground the chassis to 
see whether the tubes light (see pre- 
vious warning on heater grounds.) 

You will not need the aluminum plate 
described above for mounting the sock- 
ets and jacks on the back of the cabinet. 
Since this set was originally designed 
as a tuner, the phono output jack is 
already installed. The antenna coupler 
can easily be changed to the automotive 
type jack. Be careful to note polarity. 

The antenna changeover switch 
be located on the front panel. 

With the Heath set, volume is con- 
trolled by both the AM and FM units, 
so make sure that both are turned up 
when testing. 


can 


General 

Both sets are hooked up to the car in 
the same manner. The auto antenna 
lead will serve as a ground (by means 
of the cable shield. Power is taken from 
the cigar lighter or ignition switch. 
Attach the audio output cable to the 
car radio’s input jack and turn on both 
sets. The power supply in the converted 
set may appear to race or take off until 
the warm up; however it will 
stabilize once operating temperature is 
reached (usually 1 minute). 


heaters 


If your set showed a tendency to drift 
while warming up in the preconversion 
test, you will have to allow some time 
for the set to settle down. This is usu- 
ally not over 15 minutes even in the 
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Fig. 6—The Heath heaters are in series- 
parallel. A resistor is required 
the 6C4 heater. 


across 


sets. This completes the con- 
These are reasonably simple 
and sets that do not function 


can be usually traced to trou- 


poorest 

versions. 
changes 
properly 
bles in the receiver itself. 


Noise 

There should be no interference from 
the AM radio because the auto antenna 
is connected to the FM When the 
car radio is not connected to an external 
antenna, its sensitivity is reduced to 
near zero. However, it doesn’t hurt to 
set the AM radio to a quiet spot on the 
dial. If a crackle or ignition noise is 
heard, better shielding of the FM set 
or antenna may be required. While FM 
radios are usually noise free, they are 
susceptible to motor Proper 
shielding is the answer to almost all 
these problems. Your car will 
own problem which careful custom in- 
stallation can solve. 


set. 


noise. 


pose its 


By using reasonable care in building 
and converting, the experimenter will 
be rewarded with many enjoyable hours 
of pleasing highway FM. END 
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GENERATOR | 


USES 


VARICAP 


UNIQUE component from the 

semiconductor family promises 

to provide a new and better 

technique for voltage - con - 
trolled tuning and for frequency modu- 
lation in particular. The Varicap,* a 
voltage-variable capacitor, should prove 
useful and effective in building or de- 
signing new equipment or modifying 
older equipments. It is actually a diode 
whose capacitance changes in accord- 
ance with the applied bias voltage. 
Among its other good attributes, the 
Varicap voltage-variable capacitor is 
inexpensive, costing no more than an 
ordinary receiving tube. 

There is a real need for a good but 
simple and inexpensive FM alignment 
tool in the service technician’s or ex- 
perimenter’s shop. An rf signal genera- 
tor was modified with the help of this 
handy component, and demonstrated its 
aptness and simplicity of use. The 20-uyf 
voltage-variable capacitor} was used to 
modify an ordinary signal generator to 
provide a sweep-signal source for 10.7- 


* Trademark for Pacific Semicondu 
voltage-variable capacitor. 


+ Type V-20, capacitance at 4 vol 


By MORRIS BARRON 


me if and discriminator FM 
alignment. The photograph sh 
the necessary circuit component 
into an instrument, and how litt 
they require, making this modif 
easy. Fig. 1 is the 
sweep frequency-modulation ci 

In working out the design 
circuit, the details were con 
the following order: first, tl 
voltage frequency of 60 cy 
established. It is the standard 
many other instruments and te 
cedures used for this purpose 
the chart of Fig. 2 was consu 
determine the required modulati 
age. The chart shows the vol 
capacitance relationship for all Va 
diodes regardless of their initial capac 
itance. It was found that the gene 
6.3-volt filament supply was not 
convenient but could provide 
voltage, 17.6 volts peak to peal 

That voltage is more than enough for 
the required frequency deviation 
ever, the exact amount of frequency 
swing of an oscillator is determined | 
the L-C ratio of the coil-capacitor ce 
bination which produces the 10.7-n 
frequency. Thus, for a tuning co) 
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and rapidly falling rear edges. 





A simple circuit that will make an AM signal generator into a sweep 
gen, with a deviation that can be as great as 600 kc. 

The unit worked exactly as specified by the author. Sweep patterns 
as observed on scope screen were sharp with rapidly rising front edges 
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Make a narrow-sweep generator for FM if alignment out of your own AM sig gen 


where the tuning capacitor of the 
signal generator is at a minimum, the 
voltage-variable capacitance produces a 
relatively large frequency change, up 
to 600 ke. If the 10.7-me point occurs at 
the low-frequency end of the band 
(tuning capacitor fully meshed), the 
voltage-variable capacitor produces a 
relatively small amount of frequency 
change, no more than 60 kc. 

If you wish to use your signal gen- 
erator without changing its calibration, 
the circuit of Fig. 1 can be switched in 
or out very simply. For recalibration 
of the 10.7-me point, within the band, 
using the voltage-variable capacitor, a 
shorted turn was used to overcome the 
excess static capacitance of the circuit, 
even though the calibration trimmer 
was removed from the tuning band. 

Many methods can be used to recali- 
brate the signal-generator band, and 
find a good 10.7-me point. There are 
also various procedures for FM align- 
ment. These will not be discussed here. 
The information is available in stand- 
ard texts, and experienced service tech- 
nicians, advanced experimenters and 
technicians will have no difficulty with 
these problems. 

Another very good feature of using 
a voltage-variable capacitor is that a 
60-cycle phase shifter, normally needed 
for the oscilloscope horizontal sweep, is 
not necessary. Since the circuit in the 
signal generator is electronic, with no 
mechanical device to produce phase lag, 
it was possible to use the 6.3-volt 60- 
cycle test voltage, right at the front of 
the oscilloscope, for the horizontal 
sweep required for viewing the band- 
pass response curve of the equipment 
under test. In this case, only a few 
degrees phase shift of the sweep pat 
tern on the oscilloscope was noted. 

Very good results were obtained with- 
out lengthy experimenting or “playing 
around.” Approximately half the ac 
voltage provided well over 300-ke swing, 
with the 10.7-me point at the top of 
the band. A 7.5-volt C-battery, with 
taps every 1.5 volts, is ideal for provid- 
ing bias voltage for any required 
amount of frequency swing. This cir- 
cuit will work equally well at 4.5 me, 
TV sound channel, or even the broad- 
cast band, where a relatively small 
(10-kc) frequency shift is needed. 
Other values of voltage-variable capaci- 
tors are available to provide practically 
any frequency sweep, provided the cir- 
cuit Q is not brought down so low as 
to stop oscillation. 

(The Varicap must be reverse-biased 
for correct operation. Forward bias 
may damage it, so check the manufac- 
turer’s instruction sheet carefully for 
the markings corresponding to the posi- 
tive and negative ends. Also, the sum 
of the bias and peak signal voltages 
should not exceed the maximum operat- 
ing voltage. Set the bias high enough so 
the sf&nal cannot swing the diode into 
the conducting region.—Editor) END 
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Ri—150,000 ohms, Vy watt 
R2—100 ohms, potentiometer 
Ci—.005 uf, paper 

C2—.002 uf, ceramic 
V-20—Varicap V-20 
Si—switch, spst, optional 
$2—switch, spst, toggle 
BATT—é-volt, tappe 


OPTIONAL 
si 
to" LI 
SOK |+ rome 
war. f 
V-20 
LI- FOR 10.7 MC BAND VARICAP 
OF SIG GEN 








Fig. 1—Schematic of the circuit that 
modifies a signal generator. 


Fig 2 How a 
Varicap’s capaci- 
tance varies with 


q’ iew of the sweep 
generator, showing 
idded components, 


, VARICAP 
MA: 


ORTED TURN 
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Rear of generator (an old Philco). 





By JACK BEEVER * 


ELEVISION distribution systems 
cannot be successfully serviced un- 
less their workings are understood. 
The “why” and “how” are essen- 
tial before difficulties can be intelli- 
gently treated. For this reason, it is 
best to examine first the general re- 
quirements of TV distribution systems. 
In terms of the job to be done, we 
must feed a number of television re- 
ceivers (from 5 to perhaps 2,000) with 
signals from a single receiving site or 
perhaps a single antenna. The signals 
at each set, to quote the usual specifica- 
tions, must be “equal or superior to 
those found on a single set fed from a 
single antenna in the same location.” 
The systems are similar to PA sys- 
tems, but are immensely different in 
detail and in design technique. This is 
because of the great difference in the 
frequencies handled. The highest audio 
frequencies in  public-address work 
rarely exceed 15,000 cycles, but the TV 
distribution systems handle from 54 to 
216 megacycles (216,000 kc). Fig. 1 
is a block diagram of a basic system 
drawn with typical symbols used in the 
trade. 


Components 

The components are: an antenna (it 
may be a group of cut-to-channel 
Yagis); an amplifier; line splitters; 
tap-offs to connect television sets to the 
system; terminating resistors to termi- 
nate the lines in their characteristic 
impedance, and connecting cables. In 
any system worthy of the name, coaxial 
cable is used for interconnecting the 
various components. The cables are 
standardized to types having charac- 
teristic impedances of 75 ohms. The 
more commonly used types are RG-59/U 
and RG-11/U (or their polyfoam- 
dielectric equivalents). 

First, we have an antenna delivering 
signals to an amplifier. The amplifier 
raises these signals to a higher level, 


* Applications engineer, Jerrold Electronics 
Corp. 
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DISTRIBUTION 
SYSTEMS 


Part I—TV distribution systems are becoming more common 
in motels, hotels and apartment houses. 


usually by a factor between 20 and 
1,000 times depending on the ratio be- 
tween the antenna signals and those 
required to drive the system properly. 
This calls for amplifiers of between 26- 
and 60-db gain. 

From the amplifier on, we have a 
branched cable system to cover the 
various points where TV sets will be 
located. At these points, tapoffs are in 
serted into the line to allow the set to 
be connected to the line without causing 
undue disturbance in the line or to othe) 
sets on the line. The splitters are de- 
vices designed to divide the energy in 
the input cable between two (or more) 
output cables and to maintain the im- 
pedance match in all directions. 

The ends of the lines are terminated 
in resistors of the same value as the 
characteristic impedance of the cable, 
75 ohms. These are usually mounted in 
special fittings to provide the smallest 
possible reactive component. 

Basically then, we have a 
which consists of a signal source (the 
antenna, an amplifier or amplifiers) 
and a distribution system whose most 
important characteristic is the very 


y, 
PWR LINE 
/\sPLITTER 


system 


large losses “seen” in it. Unlike powe1 
or speaker wiring, we cannot 
these losses. Indeed, the amplifier’s 
major function is to overcome these 
losses. In the commonly used RG-59/1 
type coax, the losses at channel 13 will 
be around 6 db per 100 feet (see table) ; 
in other words, the voltage will be down 
to one half at the end of a 100-foot run. 
The next 100 feet will reduce it to one 
fourth, the next to one-eighth and so on. 


Decibels 

System calculations are always 
ried out in terms of voltage (since 
system impedance is fixed) and db 
convenience. 

The db is not as puzzling as it would 
first appear. It is an expression of raty 
rather than a multiplying factor. | 
other words, an increase in voltage 
six db means the voltage has doubled 

Now this boils down to the fact that 
when we say 6 db, we mean that we 
are talking about something 
twice as great as 0 db, since 0 db is 
times and 6 db is two times. The ques 
tion always comes, “What’s 0 db?” The 
answer is 0 db is anything you choose 
to make it! In TV systems you can 
specify whatever you like as 0 db. It 
can be the antenna signal, or you 
choose (as we at Jerrold do) 1,000 pv 
read across an impedance of 75 ohms 
The great advantage of using db is that 
you can add and subtract numbers 
db when computing a system, and the 
numbers stay small. Otherwise you'd 
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Fig. 1—Block dia- 
gram of a typical 
building system. 
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have to divide or multiply at each step, 
and your computations would involve 
large, complex numbers. 

Here are some examples (in terms of 
voltage) : 

6 db = 2X 

10 db = 3.14 

12 db 4x 

18 db 8x 

20 db = 10 

30 db = 31.4 

10 db 100 x 

60 db 1,000 x 

Let’s take a more practical example. 
A particular antenna delivers a 1,000- 
microvolt signal on channel 7. The 
channel 4 signal is 6 db higher or 
2,000 microvolts (approximately). The 
signal on channel 2 is 4,000 microvolts, 
12 db higher than the channel 7 signal 
and 6 db higher than the channel 4 
signal. Broad-band preamplifier (Jerrold ABD-1). 
System types 

Distribution systems are generally 
either of two types requiring slightly 


CABLE ATTENUATION DATA/CHANNEL* 


cranmen | 2) 3/4/68) 6)/7/ 8 | 9 | 0) 9] 2 
CABLE = 
CABLE ATTENUATION db ‘per 100’ at pix carrier freq. 

RG-59/U Oo 632 [34 | 36 $4 (55 |56 |57 | 58 

RG-S UO? 2623 [24 (26 | 40 | 4.05 | 4.10 495 | 4.20 | 4.25 

RG-11 U , 186/19 | 2.0 2.75 280 2865 290 2.95 

RG-35 U r ! 0.58 0.62 0.65 | 1.10 1.15 1.20 1.25 1.30 1.35 

*Maximum attenuation. 
lifferent service techniques—the broad- 
band and the strip-amplifier type. The 
broad-band uses a_ single amplifier 
which is capable of accepting and am- Te 
plifying all (or any) TV channels. Such ; amplifier 
amplifiers are usually a dual amplifier , (Jerrold 2300). 
with a common power supply on a ; 
single chassis. One amplifier handles 
the low-band channels (2 to 6) and the 
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BROADBAND BROADBAND | TO SYSTEM 
PREAMP (FOR AMPL 
WEAK SIGS) 


























Fig. 2—Head end of broad-band system. 


other the high-band channels (7-13). 
The strip-amplifier type uses a single 
narrow-band amplifier for each channel. 

In general, strip type amplifiers are 
used to avoid the necessity of reampli- 
fying the signals when high levels are 
required and broad-bands are used 
where output requirements are less 
severe. 


Components 

The most complex component of a 
system is the amplifier portion, usually 
referred to as the head end. A typical 
broad-band head end is_ block-dia- 
grammed in Fig. 2. 

A strip-amplifier head end is more 
complex, but provides higher output 
levels and greater ease of control. Fig. 
3 is a block diagram of a four-channel 


Strip type head end for 7 channels 
of TV and 1 FM. 
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head end of this type. Strip amplifiers 
are available with automatic gain con- 
trol. Preamplifiers, especially designed 
for a low noise figure, are used in con- 
junction with such amplifiers where 
signal levels are too low to drive the 
strips to the rated output. 


CHAN 3 CHANG CHANIO ~ CHAN [2 


SINGLE -CHAN 
PREAMPS (USED 
WHEN NEEDED) 


I SINGLE-CHAN 


STRIP AMPLS 


TT Tt oo 


Fig. 3—Head end of strip type stystem. 


























Coaxial line splitters are made in two 
general types—reactive and resistive. 
Reactive splitters are transformerlike 
devices and have the lowest splitting 
losses—2-way splitters showing a little 
over 3-db loss per leg (not really loss, 
the input power is divided in two 
halves) and four-way reactive splitters 
show 6 to 7-db per leg. Special 
types having nonsymmetrical splits are 
made but they are not commonly used 
in building systems. Resistive splitters 
show higher losses: 6 db per leg for 
two-way splitters and 12 db per leg for 
four-way splitters, but they have the 
advantage of improving system im- 
pedance matching. 

Tapoffs are used to extract a small 
amount of rf energy from the coax and 
feed it to a television receiver. They 
must therefore have a resistance or im- 
pedance in the tap line. The energy 
taken from the line must be kept small 
so that the tap (and the set connected 
to it) will not disturb the line imped- 
ance to an extent that will cause reflec- 
tions and Two types are in 
common use resistive (Fig. 4-b) 


loss 


ghosts. 
the 


Single-channel (Jerrold 


preamplifier 
6-A). 
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CAPACITIVE 
TAP-OFF UNIT 


° 
ISOLATING RES 
° 


° 
BLOCKING CAP BLOCKING CAP 
RESISTIVE 
TAP-OF F UNIT 
TO SET 
b 
| Q VALUES DEPEND UPON SIG LEVEL IN CABLE | 








Fig. 4—Tapoffs, capacitive (a) and re- 
sistive (b). 


Two-way coaxial line splitter. 


and the capacitive tap (Fig. 4-a). These 
taps have two important characteris- 
tics: a loss from the line to the receiver, 
called isolation loss, and a loss in the line 
itself, called feedthrough or insertion 
loss. The general rule is that the less 
isolation loss in the tap, the more feed- 
through loss. 

The two types have different char- 
acteristics, resistive taps showing the 
same isolation loss at all frequencies, 
but causing more line disturbance than 
capacitive taps. Capacitive taps show 
greater isolation at the low channels (2 
to 6) and less at the high channels (7 
to 13). This tends to offset the loss 
characteristic of coaxial cables, less loss 
at the low channels and more loss at 
the high channels. 

Terminating resistors will be found 
at the end of all coaxial lines. These 
are usually designed into the modified 
body of a coaxial-cable connector with 
the resistor mounted coaxially. It is 
difficult to connect a resistor to the end 
of a coaxial cable in such a manner that 
it will not show inductive or capacitive 
behavior at vhf, so this is no place to 
look for economies. 

Part II of this series will discuss 
some of the symptoms (and their 
causes) that appear in a distribution 
system when something throws it out 
of kilter. TO BE CONTINUED 


MICROWAVE 
TRANSISTORS 


























T WO ways to use transistors at 

wave frequencies have 
nounced. One mode was discovered a f¢ 
months ago by V. W. Vodicka of L« 
kurt Electric Co., San Carlos, Ca 
He found that a Phileo 2N502 wit! 
700-mc maximum frequency operate 
up to 2,500 me. Further tests shows 
that other available transistors 
have heavily doped bases produce 
ilar results. 

The cause of the 
expected frequency range is not 
pletely understood, but Vodicka 
it appears to have characteristics 
combine tunneling and avalanche ef 

Under the right circuit 
transistor bandwidth is 
creased while noise is reduced greatl 
Already noise figures approach 
of parametric amplifiers. 

Another approach toward mi« 
transistors is used at Bell Labs 
start off with a mesa transisto 
total active area is t 


peen 


greats 


condit 


radically 


smaller thar 
cross section of a human hair. It 
p-n-p unit that has a diffused bass 
an alloyed emitter. It is designed 
use as an oscillator at frequencies 
to 3 kme or as an amplifier uj) to 1 

The mesa section is only 1.8 mils 

and 1.5 mils wide. Three metal st 

each 0.3 mil wide and 1.5 mils 

are evaporated onto the surfac: 
alloyed into the three parts of the 
device. Gold wire, 0.2 mil in diameter, 
is used for the connections. The tran 
sistor’s diffused base is only 1/50 mil 
thick. 

The unit is built into a coaxial shell 
(see diagram) that prevents parasitic 
capacitance and inductance. The shel! 
itself has an impedanee equal to that 
of a 50-ohm line and is connected to the 
transistor’s emitter. END 
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TV DEMONSTRATOR is de- 
signed to teach basic principles 
of electronics from fundamental 
electronic circuits through tele- 
vision. It consists of a 3 x 5-foot 
breadboard, 17-inch picture tube, 
speaker, and test instruments. 
The unit is assembled and studied 
circuit by circuit in the class. 
Completely assembled, it be- 
comes an operating TV receiver 
superimposed on a large circuit 
diagram. The unit is made by 
Transvision. 
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PARAMETRIC  TRANSIS- 
TOR has been developed for use 
in a Vodicka circuit for ultra- 
high and microwave frequencies. 
A Hughes transistor has been 
modified to favor this mode of 
operation. The transistor is a 
3-terminal package in which in- 
put and output are easily sepa- 
rated. Also, the unit oscillates 
and delivers its own pump power. 
The pointer indicates the tran- 
sistor mounted in a _ develop- 
mental circuit. 


INDUCTORS FOR PRINTED CIRCUITS an- 


nounced by Corning Electronic Components have wire 
leads for printed-circuit board mounting. The new 
units, 26 models, are claimed to have superior stability 
under physical shock, vibration and temperature changes. 
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MINIATURE MEMORY DRUM weighs only 
6 ounces yet can store 100,000 bits of information. 
Data are recorded on the magnetic surface of the 
stainless steel drum (not shown Measuring 3 
inches long and 3 inches in diameter, the IBM 
unit is designed for airborne computers. 
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JACK DARR 


HERE are many more uses for the 

oscilloscope than hunting distortion 

in complex waveforms, measuring 

peak-to-peak voltages, and the 
“regular” jobs. When used right, it can 
be a very useful timesaver in locating 
the source of TV troubles. 

For instance; no high voltage, sc 
dark, horizontal output tube not running 
red. Where’s the Grab the 
scope and very carefully place the probe 
close to but not touching the horizontal 
output tube’s plate. See any pulses? 
(Should look something like Fig. 1). 

If they’re not there, you a 
looking in the horizontal oscillator stage. 
There doesn’t seem to be any drive at 
all and the output tube is probably so 
weak it won’t draw enough current for 
the plate to overheat! 


othe 


reen 


trouble? 


begin 


Fig. 1—Pulses are found near plate of 
horizontal output tube. Bring scope 
probe near but not touching plate. 


Fig. 2—Secope probe near high-voltage 
lead to CRT should produce pips some- 
what like these. 
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If the pulses there but pretty 
small (you'll have to experiment a 
little to get an idea of about how high 
they should be with the scope gain set 
at a certain place, etc.), the horizontal 
output tube’s probably weak, again. 

Waveforms at the horizontal-output 
tube plate, but only a very small pip 
when you hold the probe close to the 
high-voltage lead indicates a 
defective high-voltage rectifier tube. 
Ought to get pretty good sized pips 
anywhere close to this lead (Fig. 2). 

Damper trouble? Hold the scope probe 
close to the damper tube from the top 
of the chassis. If you’ve got high volt- 
age on it, it ought to show up. You 
should have a pattern something like 
Fig. 3. 

Be sure to keep the probe tip far 
enough away from exposed points like 
the 1B3 plate, the horizontal output 
tube plate and so on. If you'll practice 
with this a little, you'll find that you 
can tell pretty quickly just about what’s 
wrong in or around the flyback circuits 
by just holding the probe close to them 
in the right places. It will give you an 
idea of what’s going on and, most 
important, it’ll tell you whether the 
horizontal oscillator is working or not. 

Signal circuits can be checked the 
same way. Got a weak picture with no 
contrast? Might be a bad picture tube, 
age trouble, bad video amplifier tube, 
video if trouble or tuner trouble. Pull 
the socket slightly loose on the base of 
the picture tube and check at the grid 
(or cathode, whichever the signal is fed 
to). If you get a nice fat signal at this 


are 


weak oO! 


Fig. 3—Near the 
damper tube these pulses 
should be found. 


point (at least 50 volts peak to peal 
you can suspect the picture tube. 

You can also go through the 
amplifier circuits (with a bit n 
trouble), if you have one of th 
adapters that brings the tube ele 
out at the sides for testing. Chec! 
signal at the video amplifier gri 
plate to see if you’ve enough 
Same thing with sync tubes: tl 
most useful on some:of the ve 
chassis sets which are a bit diffic 
get out of the cabinet. 

Incidentally, for all these jobs, 
calibrated low-capacitance probe 
type used for signal-tracing it 
circuits. The probe must be matche: 
the scope’s input impedance and 
pensated for best results. With the 
probe, you can get nice shar} 
(Fig. 4) and clean vide 
probe can throw you qu 
curve, unless you know its limitat 

So, there you are. You can get 
kind of indication in any ac-ca 
circuit by just holding the probe 
to it (higher-voltage circuits) 
direct contact (lower-voltage ci 


pu lses 
wrong 


Inadvisable conversion 

I have an RCA KCS-82D TV 
which I would like 
110 23CPLA picture tube. WW 
kindly advise me as to what 
to do ti 


to convert 


to make 
Sacramento, Calif. 


would ha ve 


I’m afraid that your KCS-8 
would require a rather extensive 
ing over to use the 23CP4. Alt} 
this tube is listed as a nomin: 
type, the actual deflection 
nearer to 114°, thus 
mendous amount of sweep powe 

You see, to alter the 
of a TV set, you must provide 
more deflection but the larg: 
of extra power needed in the 
circuits. You have a 70° yoke a1 
flection system in your 
you changed the yoke to a 90 
ample, you would get a full 90 
only if you increased the pow 
to the yoke. Changing only the 
would result in scanning the tulb« 
partly; you’d find about an incl 
not covered at top, bottom and 
On a 70° to 90° conversion, th 
sometimes be overcome by adju 
height and vertical linearity, width a: 


requiring 


sweep < 


present 


Fig. 4—Sharp syne pulses 
obtained by using a 
calibrated low-capacitance probe. 
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horizontal linearity, increasing hori- 
zontal drive and substituting “‘hotter” 
tube types—for example, a 6DQ6 for 
6BQ6 replacing 5U4’s with special sili- 
con rectifiers. This would demand new 
filter capacitors, of course, as the in- 
crease in voltage might exceed the safe 
ratings of the originals. 

You might check up on such tube 
types as the 24AEP4, which is a 90 
tube with a much lower high-voltage 
requirement. There are several tubes 
in that group which could be used with 
the changes listed. 


Out-of-tune traps 

We have a Freed-Eisemann set with 
the traps out of tune. I cannot find any 
information on this model 
anywhere. The only diagram I can find 
has one less tube than this one. This is 
a model 1916 and has one 6AU6 


particular 


more 


at 27.25 me. Remember, all these traps 
are tuned for minimum response. You 
may have to crank up the signal gen- 
erator gain to see the results, but 
always tune for the lowest 
amplitude at the trap frequency. 

The next trap will be in the second 
video if plate and should be tuned to 
19.75 me. You may find cathode traps 
in this set; they were used in several 
models. If you have a fourth video if, 
look for a trap in its cathode circuit. 
This is tuned to the sound frequency, 
21.25 me. 

You may find that the video if adjust 
ments are on the chassis between the 
tubes. Be sure to check the circuit con- 
nections carefully. Your traps 
always be “coupled” while the if coils 
themselves will always be in series with 
the plate circuits! 

Here are the most likely alignment 


possible 


will 


only th 
their s 
mine tne 


antenna 1s 


(Fig 


frequencies for the video if’s: Cor 
verter (in tuner) 21.8 mc; first video if 
plate, 25.3 mc; second if plate, 22 
third if plate 25.2 mc, and fourth if 
plate, 22.4 me. 

As to the exact procedure: With the 
2195 mags equipment set up to produce the video 
SOUND if curve, remove the short from one 
trap at a time and move the 
ment slug. See which 
curve is most affected (by means of the 
markers.) For instance, if the left 
(picture) side of the curve is most 
affected, the trap is probably the ?7.25- 
me trap. If the right side of the curve 
is moved most, this trap is likely to be 
the 21.25 me sound or adjacent-channel 
pix trap, and so on. We ]} 

{ 


than the one in the diagram. Can you 


i 
50% 
Y 


o mec; 


adjust 


FREQ-MC 
a 


section of the 


27.25 25.75 
TRAP = PIX 


21.25 
SOUND 


FREQ-MC TRAP 


b 
Fig. 5—Video if response curves; a— 
some sound signal getting through; b— 
sound trap adjusted for minimum sound 
signal. 


Remote uncontro 


Build-it-yourself Yagi 

I would like to obtain the plans for a 
10- or 16-element 
the shortest boom, to work on channel 4. 


P " . Yagi antenna 
information?—W. H., y : 


give me this 
Astoria, N. Y. 

I’m sorry, but I couldn’t find any 
service data on this exact model either. 
However, there are generaliza- 
tions on trap tuning that should help 
you. 

In the first place, I’m going to assume 
that this is a split-sound circuit, from 
the age of the set. These sets often had 
more traps than the others: adjacent- 
channel picture, adjacent-channel sound 
and sound if are standard. However, 
these can be tuned up if you have 
sweep-alignment equipment. 

Set up the equipment and TV set to 
display the video if response curve on 
the scope. I am assuming that the set 
uses a 21-me if from its age. It might 
be a good idea to “strap” the traps all 
out at this time to avoid troubles due to rang 
their misalignment. Simply tack a short the « 
piece of wire across each one. This takes ating signals of t ntrol unit are 
it out of the circuit. Set the picture and the supers 30-40 ke 
sound carriers as shown on the curve What 
of Fig. 5-a. horizontal 

With this done, find the first trap. generating ) nd causing 
This should be the sound trap and will tl part 
probably be located in the tuner, in or nal. Sor 
near the converter output transformer. 
This is tuned for a minimum amplitude 
on the curve at the sound frequency 
(Fig. 5-b). 

The next trap will be in the plate 
circuit of the first video if and will be 
the adjacent-channel sound; this is set 


If I want to operate it on another chan- 
nel, would only the length of the ele 
ments need to be changed?—D. F., 
Kingston 11, Jamaica, B. W. I. 


To be a true Yagi configuration, not 


some 


appened 
lently, there 


mon the same 


} +} 


bench, rol o the micro- 


phe f e SI and receiver. 
If an } ‘ pe ting close by 
turned 
enoug! 
audibly) 


nic in the 


and the ho llat is 
frequen ecessarily 

the fi 

1 receiver, 


The oper- 


happ this: The 


othe. r\ 


‘ig. 6..Sketch of Yagi antenna with 
elements cut for Channel 4. 
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**DELUXE’’ AM/FM STEREO TUNER 


Exciting new styling and advance-design features 
rocket this Heathkit to the top of the Christmas value 
list. Featured in this outstanding tuner are: com- 
plete AM, FM, Stereo reception, plus multiplex 
adapter output; individual flywheel tuning; in- 
dividual tuning meters on each band; FM automatic 
frequency control (AFC) and AM bandwidth switch. 
24 Ibs. 

Model AJ-30 (kit) $9.75 dn. ....... $97.50 
Model AJW-30 (wired). . $15.30 dn. ....... $152.95 


HI-FI RATED 
50-WATT STEREO AMPLIFIER 


In the inimitable style of the Heathkit AJ-30 Tuner 
above, this complete stereo amplifier offers you the 
ultimate in stereo conveniences. Jam-packed with 
extra features, including: mixed-channel center 
speaker output; ‘‘function selector’ for any mode of 
mono or stereo operation; “stereo reverse’’: “‘bal- 
ance” and “‘separation’’ controls; ganged volume 
controls; and separate concentric bass and treble 


tene controls. 30 Ibs. 
Model AA-100 (kit) $8.50dn.7...., $84.95 
... $144.95 


Model AAW-100 (wired). ..$14.50 dn, . 


STEREO EQUIPMENT 
ENCLOSURE ENSEMBLE 


Now, just in time for Christmas, Heathkit introduces 
new fuctory-assembled, ready-to-use equipment and 
speaker cabinets designed to house complete mono 
phonic or stereophonic systems. The cabinets, re- 
splendently styled in a timeless and universally com- 
patible motif, are available in rich hand-rubbed 
walnut or mahogany finishes . . . or unfinished if de- 
sired. 44” stock is used for all exterior panels and 
supports; solids for edgings, furniture grade vencers 
for front and side panels and shelves. Versatile in 
accommodations, the center cabinet has room for 
all components of a complete stereo or mono hi-fi 
system except speakers. The changer compartment 
will accept any Heathkit record changer or most 
tape recorders, The storage compartment holds 
records and tapes or using an accessory slide-out 
drawer may be used for a tape recorder. Two shelf 
compartments accept tuners and amplifiers. The 
power amplifier compartment will hold any Heath- 
kit stereo power amplifier, a pair of UA-2 mono 
amplifiers or any single mono amplifier. The hand- 
some speaker-wing cabinets in two models for 12” 
and 15” speakers are designed to blend into the fow- 
ing lines of the center cabinet and are perfectly ac 
ceptable as single console speaker enclosures. 
Adapter rings are provided for using other size 
speakers, while a special port is provided for instal- 
lation of a horn-type tweeter 

Complete e ble as low as $133.50, Send for 
details in FREE HEATHKIT CATALOG. 








ACOUSTIC SUSPENSION 
SPEAKER SYSTEM KIT 

Its “‘bookshelf”’ size belying its gigantic capabilit 
unit outperforms speakers 4-times its size. A 10" acs 
woofer and two “dispersed-array”’ cone tweet 
fidelity tone with fantastic brilliance over th 
15,000 cps, + 5 db. Preassembled cabinet in 
unfinished woods. Measures 24" L. x 11 Dx 1 
Model AS-10M or W (mag. or wal.).. $6.50 dn 

Model AS-10U (unfinished). . $6.00 dn. 


completely assembled 
- - «quality construction 
» ++ contemporary styling . . d low Epst | 
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HEATHKIT®...for finer 


PORTABLE 4-TRACK STEREO TAPE RECORDER KIT 


What better gift than this? 1 compact portable tape recorder just \ 
to record the caroling, frolicking family joys of the holiday seasor 
thrill to the natural stereophonic sound of this new unit that also set 
hi-fi, power center for your tuner and record player Tape deck and 
are preassembled 


Model AD-40. . $18.00 dn., $16.00 mo..... , eee > we BD. s 


STEREO/MONO PORTABLE STEREO PHONO KIT 


Thrill to your favorite Christmas recordings in life-like stereo! ‘I ( 
offers you complete stereo and mono operation plu portable con 
Handsome aqua and white two-tone vinyl « lad cabinet and four-spe« 
matic changer come pr‘ assembled—you build oniy the amplifier 
enjoyable hours. Changer has turnover diamond and sapphir 
tridge. Complete tone controls. Measures 154%” W x 18" Dx 8 H 


Model GD-10. . .$7.00 dn., $7.00 mo. ee : $69.95 








HAND-HELD CITIZENS BAND TRANSCEIVER 


‘ 


The perfect HEATHGIFT for everyone on your shopping li 
required . anyone can use this 2-way radio! Operates up to a! 
units .. . more with regular Citizens Band stations. Its id 
fishing, boating most anywhere you need 2-way commun 
tures 4-transistor circuit d-tune d, supe r-regenecrative 
controlled transmitter i 


Model GW-30 (kit) $32.95 (64.9 
Model GWW-30 (wired) $50.95 (99.9 


DELUXE 2-WAY CITIZENS BAND TRANSCEIVER 


This Christmas, gi t best that money can buy in a Citizens Ba 
ceiver. The efficient sup teror 1c receiver has an automat 
and adjustabk qu ‘ trol, single channel ‘crystal’ or conti 
ing The transmitter | press-to-talk microphone and can be 
any of the three « il -« trolled channels. Choose tl und 

" 


pr esnwereewee < , ‘ 
us : 3 mobile model or I tation AC unit. 11 Ib 


ae tn — 
| x ; ‘ Model GW-10 (kit) $6.30 dn., $6.00 mo. 
Be i rf : na as 5 Model GWW-10 (wired) $10.00 dn., $9.00 mo 
Sala 


s (specify 117 v AC or 6 or 12 v DC model) 





2 mew scopes... 


gifts of lasting value! 


just in time for Christmas! 


‘““SPACE-SAVER”’ 3” DC OSCILLOSCOPE KIT 


Almost, but not quite tiny enough for a Christmas stocking, this compact scope 
saves Valuable work-bench space, while providing versatile features to fill a 
multitude of applications in medical, industrial and general service fields. Ideal 
as a “read-out’’ for computers; for wave-form observations; and for voltage, 
frequency and phase shift measurements. Identical vertical and horizontal DC 
coupled amplifier, transformer operated power supply—and many more out- 
standing features 


Model 10-10. . .14 Ibs... .$8.00 dn., $8.00 mo. 


LABORATORY 5” OSCILLOSCOPE KIT 


A real time-saver in audio and TV service work, where the same sweep fre- 


quencies are used over and over; the 10-30 offers two extra, switch-selected, 
pre-set sweep frequencies. Kit is supplied with capacitors appropriate for TV 
service giving preset frequencies of 30 cycles and 7875 cycles; by changing ca- Model 10-10 
pacitor values, any two desired preset frequencies within the sweep frequency 

range can be made available. 


Model 10-30... .22 ibs... .$7.70 dn., $7.00 mo Model 10-30 
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ORDER DIRECT BY MAIL OR SEE YOUR HEATHKIT DEALER 


SEND FOR 
YOUR FREE HEATH COMPANY, 
HEATHKIT® Benton Harbor 20, Michigan 


Please send the following HEATHKIT 


ORDERING INSTRUCTIONS 


f 


CATALOG —_—_—__—_™ 


Ship via( ) Parcel Post ( ) Expre Best Way 


You'll find the perfect giftfor family 2 

or friends among the over 200 ( ) SEND MY FREE COPY OF YOUR < MPLETE CATALOG 
Heathkit items for hi-fi fans, ama- 

teur radio operators, students, tech- Name 

nicians, marine enthusiasts, sports 
car owners and hobbyists. And 
many Heathkit products are now City 
available in both wired and kit form! 


Address 


Zone —— S$ 
Dealer and export prices sl! 
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PRODUCTS 
FOR 
MODERN 
LIVING 


PLUG-IN TYPE 
PORTABLE 


INVERTERS 


MODELS 

6-RMF (6 volts) 60 to 80 
watts. Shipping weight 12 
ibs. DEALER NET 

PRICE $33.00 
12T-RME (12 volts) 90 to 
125 watts. Shipping weight 
12 ibs. DEALER NET 

PRICE $33.00 
*Additional Models Available 


“A” Battery 
ELIMINATOR 


For Demonstrating and 
Testing Auto Radios— 
TRANSISTOR or VIBRATOR 
OPERATED! 


A.C. HOUSEHOLD ELECTRICITY 


Anywhere . in your own car! 


Operates Standard A.C. 
@Record Players 

@ Dictating Machines 
@Small Radios 

@ Electric Shavers 
@Heating Pads, etc 

In your own car or boat! 





Designed for testing D.C. 
Electrical Apparatus on Reg- 
ular A.C. Lines—Equipped 
with Full-Wave Dry Disc- 
Type Rectifier, assuring 
noiseless, interference-free 
operation and extreme long 
life and reliability 

MAY ALSO BE USED AS A BATTERY CHARGER 
MODEL G10C-ELIF . . . 6 volts at 10 amps. or 12 volts 
at 6 amps. Shipping weight 22 Ibs. 

DEALER NET PRICE $49.95 
MODEL 620C-ELIT . . . 6 volts at 20 amps. or 12 voits at 
10 amps. Shipping weight 33 Ibs. 

DEALER NET PRICE 








AUTO-RADIO 


VIBRATORS - 


By every test ATR Auto- 
Radio Vibrators are best! 
and feature Ceramic 
Stack Spacers, instant Start- 
ing, Large Oversized Tungsten 
Contacts, Perforated Reed, 
plus Highest Precision Con 
struction and Workmanship and 
Quiet Operation! 
There is an ATR VIBRATOR for 
every make of car 
Ask your Secteuter for ATR's Low Priced yee 1400, 
6 volt 4 prong Vibrator; and 1843, 12 v 3-prong: or 
1840, 12 volt 4-prong Vibrator. THE WORLD'S FINEST! 


CUSTOMIZED 





There is a trim plate 
kit for YOUR CAR! 
a 


= 
canes 
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Vibrator-Operated 

with Tone Control 

ATR KARADIO.. . is 

ideal for small import 

cars or compact 

American cars! Unit 

is completely self-contained—extremely compact! Pow- 
erful 8-tube performance provides remarkable freedom 
from engine, static, and road noises. The ATR 
Customized Karadio comes complete with speaker and 
ready to install. Can be mounted in-dash or under-dash 
—wherever space permits! No polarity problem. Neutral 
Gray-Tan, baked enamel finish. Overall size, 7” deep, 
4" high, and 6%" wide. Shipping weight, radio set, 7 Ibs. 
Model K-1279— 12 for 12V Dealer Net Price $33.57 
6V Dealer Net Price $33.57 


Model K-1279— 6 for 





Airplane Style Overhead 
Mounting under Cab Roof 


| D rce 
KARADIO 


Excellent Tone, 
Volume, and Sensitivity! 


Compact, yet powerful. = 
all trucks, station wagon 
most cars and boats. fust drill a % inch hole in roof and 
suspend the one-piece unit (aerial, chassis and speaker) 
in minutes. Watertight mounting assembly holds anten- 
na upright. Yoke-type bracket lets you tilt radio to 
any angle 

Extra-sensitive radio has 6 tubes (2 double-purpose), 
over-size Alnico 5 PM speaker for full, rich tone. Big, 
easy-to-read illuminated dial. Fingertip tuning control. 
Volume and tone controls. 33-in. stainiess steel antenna. 
Neutral gray-tan enameled metal cabinet, 7 x 6% x 4 in. 
high over-all. Shipping, weight 10% Ibs. 
Model TR-1279—12A for 12V Dealer Net Price $41.96 
Model TR-1279— GAfor 6V Dealer Net Price $41.96 


NO PRINTED 
CIRCUITRY 











(Continued from page 65) 
the controller do this by turning the 
Zenith’s own horizontal oscillator quite 
a way off the correct operating fre- 
quency. Under normal circumstances, 
in the home, it never happens. We 
checked for this! 


Pulling 

A Raytheon model C-2111A, 
puzzled. When the contrast is fully ad- 
vanced, the top of only the picture pulls 
to the left, not the raster. 

A scope on the plate of the 6AH6 
shows (at low contrast levels) that the 
syne pulses are there As the 
control is advanced, a straight horizon- 
“chokes” out the 
is also a loud hum in the 
sound.—E.J.S., St. Louis, Mo. 

Your observation is correct: 
horizontal line you saw in the 
pattern is the basic cause of the trouble. 
This could be the sync tips and you 
are obviously getting a severe overload 
somewhere in the video circuits. 

Carefully check all components in the 
video plate circuit, with special atten- 
tion to the series-peaking and shunt- 
peaking coils (Fig. 7). This type of 
choke, with a resistor in parallel, can 
270 uH 


has me 


contrast 


tal line comes up and 


pulses There 


the 


scope 


6 
VIDEO OUTPUT 





Y235V 
Ti50V 


Fig. 7—Video amplifier of Raytheon 
C-2111A 
‘ause trouble if it opens, 
resistor to provide the plate loading. 
If everything checks out (including 
the 6AH6), go back to the 6BE6 sync- 
clipper stage and check the operating 
voltages very carefully. Your pulling 
is obviously syne trouble as it doesn’t 
affect the raster. It could be caused by 
an unbalance somewhere in the sync 
clipper or its circuitry. Check the set- 
ting on the age switch (marked AREA 
SELECTOR). If you’re in a strong-signal 
location and it’s set for fringe opera- 
tion, you'll get normal overloading 
from excessive age. 


leaving the 


Drifting sync 

What can be wrong with a Trav-Ler 
chassis 729-17A that goes for 
falls 


and 


portable, 
a few minutes perfectly and then 
out of sync. If it is turned off 
allowed to “rest” for a few 
goes OK, then falls out 
have been changed 
Using the horizontal hold to straighten 
the picture is no use because turning 
it left or right won’t correct defect.— 
A. D. C., West Orange, N. J. 

This trouble seems to be in the hori- 
zontal phase-comparer diodes from the 
description. Shunt horizontal oscillator 
input grid to ground, then run a com- 
plete realignment on the horizontal 


minutes, it 
Tubes 


results. 


again. 
with no 


oscillator transformer. If you can get a 
floating picture (floating from side to 
side, but obviously a complete picture 
horizontally), then the trouble must 
lie in the phase-comparer circuit. 
Replace these with a Federal K-1616. 
This is the unit with both diodes 
ing the same way.” Be sure to install it 
so that the polarity is the same as in 
the original. It would also be wise to 
make resistance checks of all resistors 
in the phase-comparer output circuit 
and a scope check for the presence of 
the comparison pulse from the flyback 
(also of a horizontal sync 


“look- 


pulse ) 
"Ringing?" 

A Sylvania 1-523 TV 
shop has bright vertical lines (1 
I’ve checked the components in the 


chassis 


horizontal changed 


yoke, changed 


and circuit, 
component value 
placed the 6CD6 with a 6DN6 a 
trap, installed a grid-drive vai 
and tried several othe 
stitutions to no avail. All volt 
normal; yoke and flyback are the 
nal.—W. N. S., Sarnia, Ontar 

From the lack of response to 
cures for yoke ringing, I think 
trouble lies elsewhere. You know, 
times a negative result to a test 
valuable as a positive one! Ther« 
some other possibilities such as a 
torted waveform being fed to the 
of the horizontal output tube, althoug 
judging by the thoroughness of 
testing, it is very likely you 
already covered that possibility 
tiny traces of ringing here 
course, be amplified by the output st 

The most likely cause, it seems t 
would be video pickup of rad 
energy from the horizontal cir 
Check the appearance of the 1 
without signal. If the scanning 
curve where the lines are showing 
then it is yoke ringing (Fig. 8) 
they are straight but vary in int 
then the trouble is due to horizonta 
pickup in rf, video if, detector, 
stages. This is usually due to radiat 
from the yoke connecting leads 
them in metal foil and ground bot! 
of the foil by wrapping a bars 
around the foil and grounding it 
a nearby screw. Dress the lead-in cabl 
from antenna terminals to tuner, along 
the side of the chassis or as far away 
from the yoke leads as possible END 

RINGING KINKS 


capacitor 


age 


wou 


yon VARIATIONS 

















b 
Fig. 8—(a) In true yoke ringing, raster 
lines bend. (b) When video stage picks 
up horizontal radiation, they vary in 
intensity. 
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HORN 
DRIVER 


University Loudapeakers, Inc. 

Outdoor PA speaker. Different power 
drivers are available as well as different- 
size horns. 


By LEO G. SANDS 


PUBLIC-ADDRESS system can be 
made to sound better by simply 
connecting a capacitor in series 
with each loudspeaker (or the 

speaker feed line). Power requirements 
are cut and power-handling capacity 
can be doubled. 

In voice reinforcement systems, there 
is no need for overheating speaker voice 
coils with unheard audio power. For 
‘maximum speech intelligibility, low-fre- 
quency response can be cut off anywhere 
between 200 and 600 cycles. 

Horn type speakers which cut off at, 
say, 300 cycles will continue to con 
sume power at frequencies below 300 
cycles but for no good purpose. In fact, 
most of the available amplifier power 
is wasted on unwanted (and unheard) 
low-frequency signals. 

By connecting an 8-uf capacitor in 
series with the voice coil of a 16-ohm 
speaker, the power-handling capacity of 
the speaker is doubled. Low-frequency 
response is cut off at approximately 
400 cycles. Since an 8-yf paper or oil- 
filled capacitor is expensive, the two 
sections of a dual 16-uf electrolytic 
capacitor (or two independent 16-zf 
electrolytic capacitors) can be con- 
nected in series opposing as shown in 
Fig. l-a, 

At 400 cycles, current flow through 
the voice coil is cut 4 to 1 (12 db); 
at 1,250 cycles, voice-coil current is 
halved (6 db); at 3,000 cycles, the at- 
tenuation is barely noticeable to the 
ear (3 db) and at 5,000 cycles, attenu- 
ation is only 2 db. At 10,000 cycles, the 
loss imposed by the capacitor is less 
than 1 db. 

For an 8-ohm speaker, a 16-uf capac- 
itor is used (two 32-uf electrolytics in 
series) and when a 500-ohm speaker 


NOVEMBER, 1960 


A simple series capacitor 


can improve the intelligibility 


of a PA system 
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5002 LINE 





b 
Fig. l-a—An 8-xf (two 16-4f electro- 
lyties in series) capacitor in series with 
a loudspeaker keeps unwanted low fre- 
quencies out of voice coil; b—a capaci- 
tor may be used in similar fashion in a 
speaker feed line. 
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HORN CUT-OFF FREQENCY 
a 
o 


2 


feed line is used, f paper capac- 
itor may De ¢ ies with the 
(Fig dD) 


line re 
9 
) 
lov 


values fi 
points fo 


impedances Find the 


Fig. 2 shows 
various low-freque1 itoff 
different correct 
level line by ref g to the first and 
second columns Next, select 
a horn cutoff fre from the 
find where 
line. From 
go da ds to the bot 


Scale 
at the 't of the 

it intersects with tl evel 
this point, 
tom scale. This v give you 
itor value (in 

the proper factor which 
third column of the table 


the capac- 
multiplied by 


s found in the 


Loudspeakers 

The speake 
of a PA 
type speake S ar rter ised 
there is no nee weatherproof 
speaker. Howeve speake s 
are extremely inefficient (1% to 59%) 

(Continued } Mtge 74) 
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because 
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Fig. 2—Chart gives series-capacitor values for 
different impedances and frequencies. 
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TUBE CHECKER 


Smaller than a portable 
typewriter yet will 
outperform testers costing 
hundreds of dollars. 


A new 
testing 
cathode 
leakage, 
carry but a 
that outperfor 


dynamic approach to tube 
Check over 1,300 tubes for 
emission, grid 
shorts and gas. A “mite” to 


emission, 


whale of a_ performer 
s testers costing much 
stethesco pe 

proach tests for grid emission 

leakage as high as 100 megolu ye 

checks cathode current at operating $5950 

hecks for 

shorts between all elements The 

Mighty Mite will test every radio and TV tube that 

’ Set up controls as easy as “ABC 


more. New unique 


levels. Special short test 


picture tubes 
leatures 
mirror in cover for TV adjustments 
handle. @ Smallest complete tester made. Measures 


ust seven po inds 


@ Meter glows in dark for easy reading behind TV set. 


you encounter (over 1, 


300!) plus 


* from easy to follow tube chart. New 
@ Stainless steel 
e@ Rugged, all steel carrying case and easy grip 


mly 9” x 8” x 2%” and weighs 


SENCORE SS105 SWEEP CIRCUIT TROUBLE SHOOTER 


The Missing Link in TV Service ... 


WEA... 

UNIVERSAL HORIZONTAL OSCILLATOR. 
For direct substitution. No wires to dis- 
connect In most cases Iraces trouble 
right down to the defective component 
Variable output from 0-200 volts, peak 
to-peak. Oscillator will syne to TV sync 
signal giving check on syn ircuits 


HORIZONTAL OUTPUT CATHODE CUR- 


Most Popular Time Savers for Servicemen, Technicians, 
Engineers, Maintenance Men, Hobbyists ! 


it’s a real money-maker 


LC3 LEAKAGE 
CHECKER 


Provides grid 
emission and 
leakage checks 
with the same 
sensitivity as 

the famous Mighty 
Mite but checks 
critical tubes only; 
172 types 


$2895 


Ask any serviceman who owns one ol 
try one for just one day of servicing 
You'll see for yourself how much time the 
LC3 can save you. Checks for leakage 

tween all elements, whether caused 

gas, grid emission or foreign particle 
Also checks leakage on all capacitors wit 
voltage applied including electrolyti 
Provides instant filament checks in “I 
Check” 


ament 


position—no need for a second f 


checker. One spare _pre-heating 
socket and new roll chart prevent obsole 
cence. New charts provided free. For 11 
120 volts, 60 cycle Af 


FC4 


FILAMENT CHECKER eé€ 


The ideal e & 
tool for ser- 
vicing series 
string fila- 
ments. 


$975 


Purposely works off your cheater cord to 
give you a positive check on line voltage 


Prevents checking all tubes to find that 
your trouble was no line voltage. Only 
checker that checks all tubes automatical 
ly and has no batteries to replace. Cost 
half that of battery operated testers. Pat- 
ented 


RENT CHECKER. A proven method that 
quickly checks the condition of the hori- 
zontal output tube and associated com- 
Adaptor socket prevents break- 
ing wires. Easily replaceable Roll Chart 


ponents 


gives all necessary pin, current and volt ; 
age data. New Roll Charts are Free FC4 with test leads for checking 


continuity or AC or DC Voltage 





HORIZ. VERT $295 
UNIVERSAL DEFLECTION YOKE. A new osc osc 

determine yoke HoRIZ. VERT 

without removing yoke from Pp 


oO.P. oP 
ne voke STAGE STAGE 
lead and substitute. If high voltage (also t = 
4 “rae restored, TV HYBACK ‘OP. Checks 3 and 4 prong Vibra 
yoke is detective 


oP 
XFORMER] [XFORMER tors Faster and Easier 
FLYBACK TRANSFORMER 


ie 

Flyback be y~5 ounae Plugs into any tube checker; 
condition YOKE. YOKE ideal for use with LC3 or the 
— Mighty Mite. To check 6v. vi- 
UNIVERSAL VERTICAL OSCILLATOR. brators, set for 6AX4 or 6SN7; 
Checks oscillator, output transtormer for 12 v. vibrators, set for LZAX4 
and yoke. Merely touch lead to compo or 12SN7. Two No. 51 lamps in- 
nent and check picture on screen dicate whether vibrator needs re 
$$105 is completely self-contained, placing. Instructions on front 
nothing else is needed. panel. Steel case. 





simple way to failure 


accurately 


VB2 ‘‘VIBRA-DAPTOR’’ 


picture tube. Merely disconnect 








vertical line) is 














DYNAMIC 
CHECKER. Merely flip switch to 
( heck” 


of flyback transformer, in 








and meter will indicate 





degrees of 
horizontal deflection. Extremely sensitive 
and aceurate; even shows up one shorted 


turn on flyback 


VOLTMETER. For 
and other voltages 
meter, 0-1000 volts 


testing bootstrap, s 
Direct-reading 


New, improved Circuit. 


‘“FUSE-SAFE’’ CIRCUIT TESTER FS3 


Instantly tells you whether or not it is 
safe to replace fuse resistors, fuses, or cir 
cuit breakers. Separate red and green scale 
for each commercially available fuse re- 
sistor used in radio and TV. Eliminates 
guesswork, wasted time, Also handy for 
wattage checks up to 1100 watts at 115v 


$gos 


Time Savers for America’s 
ALL PARTS 


See your Parts Distributor Now or Mail Coupon on Opposite Page 
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You can own all these popular Time Savers tor * 
SENCORE ' | 


s¢ than some Mutual Conductance Tube Testers! 
Zion TRANSISTOR RADIO SERVICING (78s .0%> 


SENCORE SE SENCORE : a SENCORE 
TRC4 re. PS103 : 
TRANSISTOR- = BATTERY 
RECTIFIER j _. i. ELIMINATOR & 
CHECKER a i 
i TROUBLE SHOOTER J montane 


$1995 ; _SESes GENERATOR 


Replaces Batteries During Repair .. . Finds Defective Stage in a Minute . . « 
Replaces batteries during repair time of believe it or not. Just ich the output 
transistor radios and helps trouble shoot, ads of the HG104 ts and outputs 
Checks Transistors, Diodes, Rectifiers... too. For transistor radio servicing, experi- of tra rs and ar 1000 cycle note 
A transistor tester that is used by over menting and to charge nickel cadmium from speake will whether or not 
50,000 servicemen, engineers and experi- batteries. Dial output voltage from 0 to the stag ! Here is an un- 
menters from Coast to Coast. Recom- 24 volts DC and read on meter. Low ripple exceller ne f pencil” gim- 
mended by TV and Radio manufacturers; insures no hum or feedback problem i t ry time from 
used by such leading companies as Sears Meter reads from 0 to 100 MA. Shorted Speake! ar . ads and cali- 
Roebuck, Bell Telephone and Common- stage will cause current to read high as output n pencils) are 
wealth Edison. Tests indicate that the indicated on PF schematics; open stage a must 10% eak ction, grounding 
rRC4 will outperform testers costing many will cause current to read low. To align prevent i front end checks 
times more. The TRC4 tests all transistors transistor radio, tune in station signal and \ saves tir ‘ rvicing HiFi, TV 
for gain, leakage, and open or shorts. adjust IF slugs for maximum current. The and aio Lite e batteries, 
Simple to operate without set-up chart for PS103 is the only supply that will operate 

service work and with set-up chart for radios with tapped battery supplies; such 

more accurate checks. With batteries. as Philco, Sylvania, Motorola, etc. 


COMPLETE TRANSISTOR RADIO SERVICE LAB poor. ru107 


Get all 3 > All 3 Time Savers shown above in handsome : Q 


Now lists Japanese equivalents 


display carton carrying case 


4 


Gon SUBSTITUTION SERVICING ‘cree Smitty ini OD 
Ze. Ks 


SE SENCORE /% > = 

SENCORE H36 . ss EO, @ =, 

, , , RS106 ( anh 

ae Sere evectro- Qo > Sy RECTIFIER \ a 
SUB “< <a TROUBLE- 


$1275. $1595 2 SHOOTER $1975 
Locate faulty Rectifiers, Diodes ... 


Substitute for Capacitors, Resistors . . . rt rue init simplifies 
Provides the 36 most often needed resist- Substitute for Electrolytic Capacitors... rouble shoot diodes, gives 
ors and capacitors for experimenting, sub- Complete, safe substitution . . . from the su a posit } : aon Gulati 
stituting or testing. Eliminates searching smallest electrolytics used in transistor te for susp r diode, watch 
for replacement components, unnecessary radios to the largest used in costly Hi-Fi ture 01 and you'll know 
soldering and unsoldering and the mess it amplifiers. Contains 10 electrolytics from 4 in seconds w the rectifier or 
creates. Says goodbye to crumpled parts. to 350 mfd. Select correct value with the \ guess work, 
Flick of a switch instantly selects any of: flick of a switch. Features automatic dis le ! The RS106 
24 Resistors from 10 ohms to 5.6 meg- charge, surge protector circuit. Prevents ts less tha rectifiers and 
ohms, 10 Capacitors from 100 mfd to accidental “healing” of capacitor being iodes sting and is 
5 mfd, 2 Electrolytics, 10 mfd and 40 mfd bridged. Completely safe—no arc or spark w lt \ st for servic 
at 450 Volts. All components are stand- when connecting or disconnecting. Usable rltage ts. Protected by 
ard American brand. from 2 to 450 volts, DC. 
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All 3 Time Savers shown above in 
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| ae Time Savers 
SENCORE BE3 ‘‘ALIGN-O-PAK”’ ware Seen 
Eliminates messy batteries in TV service 
work. Handy for alignment, AGC trouble- 
shooting or checking gated syne circuits. 
Dial the voltage you need, 0-18 volts, posi- 
tive or negative. Completely isolated DC 
supply, less than 0.1% ripple. Covers all 
voltages recommended by TV set manu- 
facturers and in Photo Fact schematics. 
For 110-120V, 60 cycle AC. 
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(Continued from page 71) 
whereas horn type speakers are much 
more efficient, some running as high as 
50%. 

If a cone speaker has an efficiency of 
only 1%, it requires 10 watts of elec- 
trical power to get 100 mw (0.1 watt) 
of acoustic power. A 50% efficient horn 
speaker on the other hand delivers 5 
watts (or 50 times as much acoustic 
power) when driven at 10 watts. 

The sound from a cone speaker is dis- 
persed in a 180° pattern, the high fre- 
quencies being directed forward in a 
narrow beam and the low frequencies 
being dispersed over a wide area. Horn 
speakers are available in various de- 
signs, some providing wider coverage 
than others (Fig. 3). A cone speaker 


WIDE-ANGLE HORN 


Fig. 3—Round horn provides greater 
distance and noise penetration, while 
wide-angle horn provides much broader 
coverage. 

can be likened to a fluorescent lamp cov- 
ered by a translucent lens whereas a 
broad coverage horn is like a floodlight 
and a narrow beam horn is like a spot- 
light (in terms of coverage). 

Today, there are many types of 
speakers, enabling the installer to select 
the type (or types) most suited for a 
particular installation. For speech 
inforcement, the speakers have two ob- 
jectives: 1—cutting through noise; and 
2—covering the desired area with 
sounds which are pleasant to the ear. 
Cutting through noise requires narrow- 
beam horns (spotlights) and broader 
coverage is obtained with speakers hav- 
ing wider dispersal patterns (flood- 
lights). 

If we look at speakers as we look at 
communications and TV antennas, it 
becomes apparent why some speaker 
manufacturers find it necessary to man- 
ufacture up to 74 speaker combinations 
to meet all PA-system requirements. 

To squirt a vhf radio signal to cover 
a narrow area, we would use a dual 
Yagi array or some other highly direc 
tional antenna. If noise is heavy or the 
distance is great we would increase the 


re- 


transmitter power or use an even high- 
er-gain antenna. In the sound business, 
we add more driver units to the trum- 


pet-type horn to send more 
power in the desired direction. 

To cover a fairly wide area straight 
ahead, we might use a single Yagi ar- 


74 


acoustic 


Line transformers for 70-volt systems. 


E-C Equipment 


center one at 50 watts and the one on right at 15. 


70-VOLT 

LINE 

WATTS 
0) 


IMPEDANCE 


30 
25 


OUTPUT SPKR 
VOLTS WATTS 
id 25 40 


19.8 


70-VOLT LINE 


° 
b 

Fig. 4—Line-matching transformers: a 
—power level is controlled by choosing 
different primary taps; b—primary is 
connected to 70-volt line while power is 
controlled by choosing correct secondary 
tap (wattages given are for 16-ohm 
speaker). 

ray. For sound, we would use a folded 
horn with the required dispersal pat- 
tern or a battery of horns. To transmit 
in two opposing directions, we could 
specify a figure-8 antenna or connect 
two corner reflector antennas back to 
back. Similarly for sound, we would use 
two horns back to back. 


For omnidirectional radio coverage, 


we use a ground plane, coaxial or t 
stile antenna. For sound coverage 
could use cone speakers but, to a 
power waste, we would use a ba 
of horns arranged to provide 360 
zontal coverage. 


Feeding the speakers 

Considerable power can be wast: 
the speaker feed lines. It is feasibl 
feed speakers at 
through 50- to 100-foot lines w 
separate line to each speaker. If 
attempt to feed four paralleled sp« 
through a single, long line, f 
times as much power is wasted in the 


voice-coil imp 


ers 


line. (Line losses increase as the square 


of the current and only the first pows 
of line resistance.) 

Commonly, speakers are fed 
or 500 ohms. Each speaker (or speake: 
group) is fed from a common 
through individual lines. An impedances 
matching transformer is 
used at each speaker location. 

The impedance-matching technique 
has some disadvantages which are ove! 
come by the constant-voltage technique 
Instead of worrying about impedance 
we can deal with Ohm’s law instead 


at Zot 


necessa \ 


The output of the amplifier is fed at a 


nominal level of 70 volts to the speake: 
feed line. The speakers look upon the 
line as a power line. To them it simply 
means 70 volts ac, not so many ohn 
(Systems with over 100 watts output 
use 141-volt lines and there are some 25 
volt distribution systems.) 

A stepdown transformer is used at 
each speaker. The volume level at eacl 
location is controlled individual! 
tap selection. The transformers are « 
ibrated in two ways- 
voltage (Fig. 4). Using the first (Fig 
4-a), the speaker is connected to the 
proper tap on the secondary. One sic 
of the 70-volt line is connected to the 
common tap on the primary, the othe 
side to the appropriate tap (which may 
be marked in impedance or wattage) 
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Small transformer on left is rated at 5 watts, 


line or 


impedance ind 
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Consider the new 15” Wolverine full-range 
speaker—not just bigger—better, too! 

The larger radiating area of the Wolverine 

LS15 gives it a performance edge in the bass $= 
region. The greater air load of the larger cone’ 
lowers the speaker’s resonant frequency, allo 

LS15 to radiate more sound power at those 
hard-to-get bass frequencies. 


You can see the superior strength and 
rigidity of the cone of the LS15 tha A 
truer rigid-piston motion at bas$ 

and provides better control of 

complex modes of operation that ee 

at higher frequencies. - i 


Compare the Wolverine loudspeaker series 
with any other make. Whether you're i 

in the LS8 (8”), LS12 (12”) or 

you'll find more quality per feature, and 
features per dollar, in the remarkable We 
components ... by Eleetro-Voice., 7 

You get all these specific quality” 
Heavy duty, diecast frames permahe 
the alignment of the voice coil im the 
high-precision magneti¢ gap .4 . glass 
maintain voice coil shape fo ife .. . edgew 

wound voice coil increases effici 18% o 
conventional coils . . . two ialized cones give 
efficient reproduction of both bass and treble _ 
frequencies . . . compact design makes them easy 
install in today’s sound-eonditioned homes. 

When your budget allows, you can get even 

wider range and better overall listening quality 

with Wolverine midrange and high-frequency 

step-up kits, easily added to any of the three 

basic Wolverine full-range speakers. Add the HF1 

first, to bring out the subtle brilliance of 

modern stereo records, tape, and FM radio. 

Then, add the MF'1, for greater midrange clarity, 
spread more evenly throughout the room by he 
the famous E-V diffraction principle: iia 
If you’re shopping for quality and economy, your 
finest choice is an Electro-Voice Wolverine speaker. 


Model LS15 — Specifications — Frequency response 35 to 
13,000 cps; EIA sensitivity rating 46 db. Free-space cone 
resonance 35-45 cps. Power-handling capacity 20 watts pro- 
gram, 40 watts peak. Impedance 8 ohms. Mechanical cross- 
over 4500 cps. 15% inch diameter, 642 inch depth, 13% 
inch baffle opening: mounts with four holes “2 inches equally 
spaced on 14%s inch circle. Net weight 11 pounds. Shipping 
weight 12 pounds. Net each $24.50. 


Slecho orca’ 


Dept. 110, Consumer Products Division 
ELECTRO-VOICE, INC., BUCHANAN, MICHIGAN 
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for the power level desired. In 25- and 


141-volt systems, required primary im 
pedance equals 
(Output voltage) 
Desired power to speaker 

The other type of stepdown trans 
former has its primary connected t 
70-volt line. The speaker is connected to 
the common terminal and the tern 
that will give the desired powe 
The taps are marked in terms of 
Wattage ratings are for 16-ohm sp 
ers. Ohm’s law will give thé 
power available at each tap (Fis 

When the amplifier has good 
voltage regulation characteristics, 
ean connect (and disconnect) sp 
from the line without significar 
fecting the level of other speal 
the same line. This is particula 
vantageous from the servicing anglé 


Overall efficiency 
f ya A 10-watt amplifier can be n 
. The complete line of Astatic microphones in- : effective as a 100-watter by usin 
cludes types and styles to meet a// communication efficient methods. A 10-watt am) 
and amplification needs. Astatic offers a full range feeding 3814% efficient hor 
of models . . . every one superbly engineered with . 
many advanced features found in no other line. There will deliver more than three 
is an Astatic microphone to meet all demands for v¢ 988 much sound as a 100-watt 
finest fidelity . . . to resist wear and tear of the € feeding a like number of 1 
most abusive service, extremes of temperature and $ cone speakers. 
the elements . . . to fill the bill whatever is required. Power waste can be reduced 
This is why Astatic microphones are preferred by more efficient line-matching t 
sound engineers and installers the world over. Astatic ers. If we feed 10 speaker - 


, . lity : : y 
has been manufacturing quality microphones for line transformers of 80% effici« 


a 100-watt system, we will be 
20 watts in the transformers 
: efficiency transformers are 
Medel 77—highest fidelity with most positive anti- 5 watts will be wasted. 

feedback characteristics of any cardioid. : By selecting the right 


more than a quarter century . . . and none which 
carries the Astatic label is ever unworthy of the 
mame. Illustrated are a few popular Astatic models, 


Vogue 988—utmost professional instrument quality. speaker combinations) for a 
application, we can use less pe 
a given sound level and put the 
where we want it. When dir 
Model DN-50—famous for performance with famous loudspeakers are used, the 
traditional microphone design. 


Three-Thirty Series — small, compact, classically 
simple in design with professional performance. 


sion (sound appears to be con 
WORLD’S MOST FAMOUS NAME IN PHONO hi microphone location) can be } 
CARTRIDGES AND NEEDLES, MICROPHONES TH \y ese and acoustic feedback problen 
villi ia : minimized. 
: : But, the biggest jump in eff 
sléalic Yu see speaker life and speech rey 
CORPORATION, quality can be made by keep 
CONNEAUT, OHIO wanted low frequencies out of 
In Canada: Canadian Astatic Limited, Toronto, Ont. MODEL DN-50 - by adding eo 
Export Sales: Roburn Agencies, Inc., : . [The capacitance tolerance 
431 Greenwich St., N. Y. 13, N. Y., U.S.A, Pore, ? : 
trolytic capacitor may vary f 
to +250%, depending on the 
voltage rating. The actual 
quency of the speaker will 


Over 1000 Sold The 1st Month! Not One Returned To Date! inversely as the capacitance in 


cuit. For example, the chart sl 


RADIO-TV PARTS BY a 4-ohm speaker will cut off 
JUMBO PAKS! i258" | oo 
this ; L100 





cuit. unit has a 


actual cutoff frequency is 75 cy 

the capacitance is 20% low, tl 

| rises to around 190 cycles. 

of mir’s [J] ONE POUND Ceramic Condensers Worth $85, NOW pound If the size of the capacitor make 

(1) ONE POUND Discs & Ceramics Worth $75, NOW necessary to select an electrolyt vO 
C) ONE POUND Discs, Ceramics, Precisions..Worth $70, NOW | can select the unit on a capacitance 


T CJ ONE POUND Precision Resistors Worth $100, NOW 
on (J ONE POUND Disc Condensers Worth $50, NOW 


COMPLETE SATISFACTION—MONEY BACK GUARANTEE h 00 ance, its actual value is 180 


Over-runs 
pre-packed $ 00 bridge or hand-pick the unit with the 
white BUY 4 PAKS for 1 1. a help of using an audio signal generator 
you money and an output meter. Try capacitors of 
How or : Inet Oxi > sorrect value until 
PIUTIDMTRETEE ©.0.0- orders. you find one that drops ae oS 


‘ , MASS. : OF 
WRITE FOR YOURS! [EEcree til eee ae 6 at the desired cutoff frequency.—£d 
itor] 
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Courses in Radio and 
Electronic Fundamentals — 
TV Servicing — Color TV - 
Electronics for 
Automation — 
Transistors 


SEND FOR THIS FREE 
64 PAGE BOOK TODAY! 


Check Home Study! 


RCA Institutes Home Study School 
offers a complete program of inte- 
grated courses for beginners and ad- 
vanced students .. . all designed to 
prepare you for a rewarding career 
in the rapidly expanding world of 
electronics. Practical work with your 
very first lesson. And you get top 
recognition as an RCA Institutes 
graduate! 


CANADIANS — take advantage of 
these same RCA courses at no addi- 
tional cost. No postage, no customs, 
no delay. Send coupon to: 

RCA Victor Company, Ltd., 5581 
Royalmount Ave., Montreal 9, Que. 


CUT OUT AND MAIL THIS POSTAGE-FREE CARD TODAY! 


RCA INSTITUTES, INC., veer. re-no 
350 W. Fourth St. © New York 14, N.Y. 


Please rush me your FREE illustrated 64-page book describing 
your electronic training programs. No obligation. No salesman 
will call. 


(1) Home Study Book [] Resident School Book 
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HOME STUDY SCHOOL 


RCA TRAINING CAN BE 
THE SMARTEST INVEST- 
MENT YOU EVER MAKE 


With RCA Institutes Home Study training you 
set your own pace in keeping with your own abil- 
ity, finances and time. You get prime quality 
equipment as a regular part of the course... and 
you never have to take apart one piece to build 
another. Perhaps most important, RCA’s liberal 
Pay-As-You-Learn Plan is the most economical 
home study method because you pay only for les- 
sons as you order them ...one study group at a 
time! If you drop out at any time, for any reason, 
you do not owe RCA one penny! No other obliga- 
tions! No monthly installment payments! 
Licensed by New York State Education Depart- 
ment. 


RESIDENT SCHOOL 


START YOUR CAREER 
IN ELECTRONICS NOW 
AT RCA INSTITUTES in 
Los Angeles- NewYork City 


Course 


Qualifications 


Length of 
Course 





Advanced Electronic 
Technology (T-3) 


High Schoo! grad, with 
Algebra, Physics 
or Science 


Day 2M% yrs 
Eve. 6% yrs 





TV and General 
Electronics (V-7) 


2 yrs. High School, 
with Algebra, Physics 
or Science 


Day 142 yrs 
Eve. 442 yrs 





Radio & TV 
Servicing (V-3) 


2 yrs. High School 


Day 9 mos 
Eve. 2% yrs 





Transistors* 


V-3 or equivalent 


Eve. 3 mos 





Electronic 
Drafting (V-9)* 


2 yrs. High School 
with Algebra, Physics 
or Science 


Eve. 3 yrs 





Color TV 


V-3 or equivalent 


3 mos 
3 mos 


Day 
Eve 





Audio-Hi Fidelity’ 


V-3 or equivalent 


Eve. 3 mos 





Video Tape* 


V-3 or equivalent 


Eve. 3 mos 





Technical 
Writing (V-10) 


V-3 or equivalent 


Eve. 3-18 mos 





Radio Telegraph 
Operating (V-5)* 


2 yrs. High Schoo! 
with Algebra, Physics 
or Science 


Day 9 mos 
Eve. 2% yrs 





Radio Code (V-4)* 


8th Grade 


Eve. as desired 





Preparatory Math & 
Physics (P-0O) 


1 yr. High Schoo! 


Day 3 mos 





M 





Preparatory 
Mathematics (P-OA) 





1 yr. High School 





Eve. 3 mos 





*Courses to be added to Los Angeles Curriculum 
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in Electronics 
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By DELLROYE D. DARLING * 


NY good technician knows the 
secret of troubleshooting is the 
ability to analyze a circuit and 
puzzle out how it works. How- 

ever, most types of electronic equipment 
have some component parts that always 
seem to be there, yet don’t seem essen- 
tial to the operation of the circuit. A 
good example is the “fusible resistor” 
found in most television receivers. The 
circuit will probably work if it were 
shorted out, and only a TV technician 
knows how serious it would be to elimi- 
nate it. 

The TV-trained man called to service 
industrial equipment for the first time 
may be able to figure out how the cir- 
cuit works, yet the purpose of some 
items may puzzle him. 

For example the “transient capac- 
itor,” a ceramic or mica of about 
01 wf usually found across the grid— 
cathode socket lugs on thyratron timer 
tubes, and often on thyratrons used in 
other applications, such as power con- 
trol. 

The need for this capacitor stems 
from the fact that the grids of gas- 
filled tubes have a very different control 
action than those of vacuum tubes. Most 
TV technicians know that a thyratron 
can be held blocked as long as its grid 
is sufficiently negative. It will suddenly 
come to full conduction when the nega- 
tive bias drops below a certain level. 

But few realize how sharp this 
“threshold” is. When a thyratron is 
about to conduct, a change in grid bias 
of a very small fraction of a volt can 
push it over the edge into full con- 
duction. If this small push comes from 
an external source such as a transient 
voltage, the tube may fire sooner than 
it should. 

In timer circuits, this transient firing 
can cause serious trouble. It may 
shorten a timed interval and upset the 
accuracy of the whole timer. 

Most thyratron timers operate on 60- 
cycle ac taken from the plant supply 
lines. Theoretically, these lines should 
always be at their rated voltage, 230, 
460, etc. However, large motors, weld- 
ing machines and many other types of 


*Director, Industrial Electronics, Radio Elec- 
tronic Television Schools, Detroit, Mich. 


APA GRID-ANODE CAP 3-6yu uf 
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\4 
GRID-CATH CAP 3-6ypf 


Fig. 1—Internal capacitances of tube 
form voltage divider (in dashed lines) 
that may drive grid 500 volts positive. 
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THE TRANSIENT 


CAPACITOR 
What's Vt For7 


TRANSIENT CAPACITORS 


Underchassis of weld-timer, “brain panel,”’ showing transient capacitors. 
l orp., Detroit, Mich. 


heavy equipment are often connected 
to the same lines. When these inductive 
loads are switched on and off, they 
cause large pulses of transient voltage 
across the lime. These transients can 
be as high as thousands of volts, and 
may travel hundreds of feet along the 
supply lines to upset the operation of 
thyratron tubes. Although an isolation 
transformer is usually used in the 
timer, the transient may be coupled 
almost as well as the supply voltage, 
and will appear across the cathode— 
anode of the tube (Fig. 1). 

Even though the interelectrode capac- 
itances of the tube are small, at the 
high frequency of the transient they 
may have enough reactance to form a 
capacitive voltage divider, and—since 
the cathode-grid and anode-grid ca- 
pacitances are approximately equal—a 
transient that is positive to the anode 
of the tube can cause the grid to go 
positive by half or more of the transient 
voltage. If this occurs near the start 
of a positive half-cycle on the anode, 
the tube will fire for the remainder of 
that half-cycle, energizing the load. 

When the transient capacitor is added 
between grid and cathode, it upsets this 


RID-ANODE CAP STILL 3-6ppf 
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Fig. 2—Transient capacitor upsets volt- 
age-divider effect—hardly any of transi- 
ent appears on grid—cathode circuit. 
voltage divide hown in Fig. 2. It 
causes practica f the transient 
to appear between t erid and anode, 
where it do m, since it only 
makes the g1 negative for an 
instant. 

These capacit lon’t fail often. 
Still, it does happen. If the transient 
capacitor sho1 the grid will be tied 
to the cathode nd the trouble will be 
If it , the circuit may 
appear to work normally, but transients 
on the line ll cause an annoying 
“intermittent” sort that occa- 
sionally drives ood technicians to 
drink. END 
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SIMPLE 


COMER TER 
rh TY 


By JONATHAN VANDERWALL 


NE day recently, I wished to listen 
O to a local FM station. Unfortu 
nately, the only FM set in the house 
was not working—the ratio-detecto 
coil was defective. Since it was Sunday, 
no coil could be obtained and I faced the 
prospect of missing a good progran 
However, with a grid-dip oscillator, an 
intercarrier TV receiver and an old 
copy of RADIO-ELECTRONICS, a simple 
but effective converter was devised. 

Before going further, let me mention 
that the principle involved here has 
been “borrowed” from the description 
of the Regency RC-103 FM Televerter 
given on page 33 of the April, 1958, 
issue of RADIO-ELECTRONICS. 

It is common knowledge that an 
intercarrier TV set requires not only 
the sound signal but also an additional 
signal (usually the picture carrier) 

exact replacement StTancoR TRANSFORMERS poral 4.5 me walle, it. When these 


two signals reach the video detector, 


that do the job .».and do it better _ they produce a 4.5-me beat signal 


which is fed to the sound if amplifier 


FLYBACKS ¢ YOKES POWER TRANSFORMERS and then the ratio detector o1 quadra 


ture detector or what have you. Note 


Your distributor has them in stock—along with many other | that the additional signal need contain 
types and the complete line of Stancor Coils. Complete no modulation and, further, that it may 
: P be either 4.5 mc above or below the 


replacement listings in PHOTOFACTS and COUNTERFACTS. sound signal. 
. The trick is to use the fundamental 
CHICAGO STANDARD TRANSFORMER CORPORATION and a harmonic from a single oscillato) 
to do two jobs. The fundamental con 
bines with the given FM signal to 
produce a difference frequency lying 


The versatile MULTI-PROBE Patent Pending somewhere in the lower TV band. The 


DOES THE WORK OF @ PROBES! | secon barmonie of the osetiatoy 


lie 4.5 me away from our difference 


}AC/Ohms Probe —— frequency. We choose the frequency of 
p f 


our local oscillator by using the fo 
_FM +45 


— A. mula: f, - where FM is the 
[RF Probe | 3 


| frequency of the FM station that you 


Model MP-1 $975 Lo-Cap Probe wish to receive and f, is the oscillator 
MULTI-PROBE # Net | frequency. Both are in megacycles 

Now for the first time ~ exclusive with MERCURY ~ For example, let’s say we have an 
a MU - 2 that does all the work of 4 different . P , 7 

probes. Functions: DC position .. .matck VTVM in- FM signal at 92.1 me. The oscillator 

selects either DC, ut impedance *« AC/Ohms aetee aE. for p. low 92.1 + 4.5 

v requency, low impedance, voltages and wave forms « 2 a. = ok , 

“Si as” RF position . . . a demodulator for checking RF volt- frequency is: 3 or 

This is then beat against the 92.1 


positions ages, wave forms and signals and TV/radio RF and IF 
Stages * Lo-Capacity position . . . a must for high im- 
me signal to produce a signal at 
59.9 me which is in reach of the set’s 


pedance, TV sync and radio circuits where regular 
fine tuning on channel 3. The second 











A quarter turn of the head 


32.2 me. 








See your electronics parts distributor probes overload the circuit. 


| 
iai@el ad ELECTRONICS CORP. oe SEARING AVENUE, MINEOLA, NEW YORK | 


e: 4306 W. Victory Bivd., Burbank, Calif 
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harmonic of the oscillator signal is 

64.4 me, just 4.5 me from our sound- 

carrying signal. These two signals are 

fed to the TV set, which does the rest. 
The simple circuit (see diagram) 

may be used with a grid-dip oscillator 

or conventional signal generator. The 

local oscillator (grid-dip or generator) 

is coupled by a two-turn link to the 

tuned circuit. The tuned circuit shown 

is not critical; I simply set it to res- 

onate at 95 me. As it is loaded heavily, 

its Q is low. 

C—3 to W «pf, variable 

DO—!N82 

Li—4-turn %-inch-diameter air-wound coil tapped 
at | turn, No. 20 wire wound 16 turns per inch 
(Air-Dux 516T or equivalent) 

L2—2-turn link 

TURNS 

COUPLED TO OSC 

3°9° on SIG GEN mae ; 

ae —t 00 L__pf 1 TV ANT 

Le : TERMINALS 


= | er — Oe ty seT 


DIPOLE 2 
ANT / 


| 4 


yu 
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Detail of circuit connected to TV; 
grid-dip oscillator couples to L2, 
antenna is cut to FM band. 


Therefore, changing the tuning does 
not make much difference. 

There are two tips about using this 
unit which I would like t’ »ass along. 
First, use channel 3 fo ations be- 
tween 88 and 100 me atu channel 4 
for stations between 100 and 108 me. 
Second, juggle the TV’s fine-tuning 
control and the frequency of your local 
oscillator for best sound. Other possible 
uses for this circuit are monitoring 
local airport, fire department, police 
department or taxi frequencies. END 


—— 


BRITISH DEAF 
WANT VISIBLE SOUND 

The Associated Press reports from 
London, England, that an organization 
called “The Campaign for Television 
for the Deaf and Dumb” has sent a 
resolution to British Prime Minister 
Harold Macmillan recommending: 

Translating the most important news 
bulletin each day into sign language. 

Transmitting one play a month with 
an interpreter giving the lines to the 
deaf. 

Presenting at least one sports event a 
month accompanied by a sign-language 
description. 

One televised church service each 
month with the pastor’s sermon trans- 
lated into sign language. 

The request is understandable since 
British viewers, whether they can hear 
or not, pay a license fee of three pounds 
($8.40) per year. 
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*REK-O-KUT’~ the safest word you can say to your dealer 


For sixteen years, Rek-O-Kut has been synonymous with highest quality in 
turntables. As other brands have risen, fallen and even completely dis- 
appeared, Rek-O-Kut has won consistent acclaim as the overwhelming 
choice in its field. In performance ratings as well as engineering contribu- 
tions to turntable design, Rek-O-Kut has compiled a record unchallenged 
by any other turntable producer. Now, this tradition is again emphasized 
by the introduction of the N-34H STEREOTABLE...a professional qual- 
ity, two speed (3314 and 45 rpm) turntable. Quiet power is furnished by a 
Rek-O-Kut hysteresis synchronous motor and an efficient new belt-drive 
system. Speeds can be changed even while the table is rotating, merely by 
pressing a lever. 


The N-34H is a symphony of crisp, clean lines accentuated by the unusual 
deck design. Mated with the new tapered base, the N-34H becomes one of 
the proudest and most beautiful components ever to grace a home music 
system. See it at your dealer's. 


N-34H STEREOTABLE only—$79.95 net. Shown with new Rek-O-Kut 
Micropoise Stereo Tonearm, Model $220, $29.95 net. Tapered base in hand- 
rubbed, oiled walnut, $14.95. 


A NEW DIMENSION 
IN TURNTABLES-12%” x 19”— 
DESIGNED TO FIT 
NARROW CABINETS 
AND BOOKSHELVES! 


SPECIFICATIONS: Noise Level:—53db below average recording level; Wow and Flutter: 0.15% 
Drive: Nylon, neoprene-impregnated endless belt. 2-Speeds, 33 and 45 rpm 
NOTE: COMING SOON...ANOTHER GREAT DEVELOPMENT Rek-O-K 
any Rek-O-Kut tonearm you buy now—fully automatic 


AUTO-POISE—makes 


ewerererereee eevee eneeeeerereeeeeeeeeene 


©|REK-0O-KUT 
STEREOTABLES 


Export: Morhan Exporting Corp., 458 Bway, N.Y. 13 
Canada: Atlas Radio, 50 Wingold Ave., Toronto 19 | 
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38-19 1 
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new N-34H STERE 


8th Street 2 68, N.Y 


details on the 





me 











| 


Name 


Address —_ 





UR 


HIRTY-FOUR display pieces are in- 
{po in this year-round General 
Electric program to build customer traf- 
fic for your store or shop. All displays 
are handsomely processed in full colors. 
Many are reversible, with a different 
message and color treatment on either 
side, The range of decorative combina- 
tions that can be made up for window, 
counter, wall, or corner is almost unlim- 
ited. You can have a new display treat- 
ment every week in the year, if desired! 


| 
: 
i 


PROSPECTS WILL STOP...LOOK...ENTER YOUR STORE 


when they see this attractive full-color window exhibit. 


Easy-to-follow instructions show you 
how to create a number of attractive ef- 
fects. Every grouping will be modern, 
lively, interesting—sure to draw atten- 
tion, packed with “sell” that pays off in 
more service, tube, and parts business, 
Now-—at low, low cost—step out ahead 
of other shops that don’t advertise! See 
your G-E tube distributor! Or use the 
coupon to order direct! Distributor 
Sales, Electronic Components Division, 
General Electric Co., Owensboro, Ky. 





TV- RADIO -H! FIl- STEREO 


ervaice by Experts 








Genera] Electric ¢ 
3800 N. Milwauke 
Chicago 41, Min 


dae Depp. B 
THAT “DRESS-UP” LOOK INSIDE! Mount a full- _— 


color interior display to tell your service story! Kindly ship mm 


aid 


tJ ETR-2244 :; 
of $5.00 each, 


L ETR-2313 $ 
"T © of $5.0 
L Combinati- ns meet 

That’s the bargain combination offer "| Re above) at $g 00 
on both packages below! Mail coupon M check oY Per pair, 
at right to the Chicago warehouse Money ord 
address given. Individual display- Plus any sole. 
package costs are: 'ax applicable ; 

™ in my Orea, 


if, 4 
. 
Or the required amount 


MY NAmeE 


ETR-2244, “Dress-up” decorator 
package for store window and inte- STR 
rior, 18 pieces in all, as shown in two EET ADDReEss 


large pictures across top. $5.00 
CITY AND STATE 


pi £2 Saas ° ETR-2313. “Self-Merchandiser” 
package of service-specialty kits, 

each with four stand-up cards, as 

shown in vertical illustrations at left. 


16 pieces in all. $5.00 


Progress /s Our Most Important Product 


GENERAL ELECTRIC 





lay FRIEND, 
ty? 
SERVICE 


LEGAL PIT 


What can you do when 

you finish a service job 
and the owner tells 

you to charge it? 


The answer to this and other questions appears below. 


By LEO T. PARKER * 
ERVICE technicians engaged re 


ularly in servicing TV sets and have told me that he would ni yay th court held that a note is not ca 
bill until 90 days. I did not kr whi ment 
confronted daily with legal to do, so I told him to pay me in ! This higher court also held that 
lems that could add up annually é days. Maybe he will pay me and mayb can be no substitute for cash, a 
substantial sum of money. he won’t, as I have no credit approval contract or agreement for servic 
For example, recently I received an mn him. What do you suggest that I do to clearly state that credit is exter 
interesting letter from Mr. W. C. White, in cases of this kind?” cash is always implied. In othe 
who owns and operates a TV service The answer is: The higher court unless the service technician cl 
shop. He says in part: “Yesterday I very consistently hold that unle the distinctly agrees to credit or time 
went on a call to a private home to testimony shows conclusively that be- ment, cash must be paid by 
service a TV set. I had had no previous fore a serviceman rendered services, tomer. 
business with this home owner. After or a seller delivered merchandise to a Furthermore, the service tech: 
I had made proper repairs on the set, purchaser, an agreement was made is not obligated to inform his 
including putting in two new tubes, I whereby the serviceman or seller agreed before he does the work that cas} 
made out a bill for $18.50 and handed it to extend credit, cash payment is im- be paid. 
to the home owner. He told me to plied. Therefore, where a home own 
‘charge it.’ I told him that I operate For illustration, in Zeff v. Harvey fused to pay cash after a service 
strictly on the cash basis and have no Company, 315 Pac. (2d) 3871, it was nician has repaired his TV _ set, 
charge accounts. He said I should have shown that a service technician took a technician can do one of two tl 
told him that before I started to work cutomer’s note for certain equipment, First, he may at once sue the | 
on his set, and that if I had told him when the latter told the service tech- owner for the amount due and posi 
* Attorney at law, innati, Ohio nician that he could not pay cash. tively recover a court judgment against 


that I operated on a cash basi would In subsequent litigation, the 


othe electrica applian 
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DOUBLES YOUR EFFECTIVE MANPOWER 


NEW 
TELEVISION 


ANALYST | 


for Black & White and Color 


Chock oll cinouits-Pnpoint any TV trouble... 


By Easy Point-to-Point Signal Injection, 
You See the Trouble on the TV Screen and 
Correct it—Twice as Fast and Easy! 


Combines all the features of both 
the Model 1075 and Mode! A107 


COMPLETE R.F. and LF. HI-VOLT INDICATOR 
There’s no longer any need to “lose your shirt’? (and 
customers) —and worry about the lost hours you never 
recover—on ‘“‘tough dogs” or even intermittents. The 
remarkable B&K Analyst enables you to inject your . 
own TV signal at any point and watch the resulting FM MODULATED AUDIO Also Now Provides: 
test pattern on the picture tube itself. Makes it quick SWITCH-TYPE TUNER 
and easy to isolate, pinpoint, and correct TV trouble in COLOR PATTERNS 
any stage throughout the video, audio, r-f., i.f., syne, HORIZONTAL and VERTICAL NEGATIVE BIAS SUPPLY 
and sweep sections of black & white and color tele- PLATE and GRID DRIVE 
vision sets—including intermittents. Makes external 
scope or wave-form interpretation unnecessary. Most B+ BOOST INDICATOR PICTURE TUBE MODULATION 
useful instrument in TV servicing! Its basic technique 
has been proved by thousands of successful servicemen 


the world over. 1.4 
The Analyst enables any serviceman to cut servicing 


time in half, service more TV sets in less time, really 
satisfy more customers, and make more money. BeaK MANUFACTURING CO. 
Model 1076. Net, $29995 1801 W. BELLE PLAINE AVE + CHICAGO 13, ILL. 
Available on Budget Terms. As low as $30.00 down. Canada: Atlas R » Corp., 50 Wingold, Toronto 19, Ont 


Export: Empire Exporters, 277 Broadway, New York 7, U.S.A 


VIDEO TEST PATTERN YOKE and HI-VOLTAGE 
TRANSFORMER TEST 
COMPOSITE SYNC 


AGC KEYING PULSE 


See Your B&K Distributor or Write for Bulletin AP16-E 
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the home owner for this amount. 
Second, he may at once remove from the 
repaired TV set all the new tubes and 
like appliances that he installed and 
then later sue the home owner and re- 
judgment for the labor 
and service eall. 

In Havas v. Ray Lundy, 276 Pac (2d) 
showed that an ap- 


cover a court 


27, the testimony 
pliance was taken to a service shop for 
necessary repairs. The 
not fully paid for. On 
the repairs, the 
tained possession of 
cause his bill remained unpaid 

The higher court held that the service 


appliance was 
completion of 
techr 
the appliance be- 


service Clan re 


could remove the newly in 
stalled parts from the appliance before 
the holder of the conditional contract 
could The court held that 
the conditional vendor was not entitled 
to the parts which had been inst 
the appliance by the repairman 


technician 


repossess It 
led in 
For comparison, see Cla) Jol 
ROH, 1s P. 510~. 
installed parts and 
appliance. The court 
seller who 


Here a service techni 
cian 
mortgaged 
that the conditional 

re possessed the appliance must pay the 


repairs 
later 


repairman for the new parts and labor. 
Reasonable bill is collectable 
Another important point of law 
brought up to the writer recently by the 
owner and operator of a TV 
establishment. He explained that in 
many instances the owner of a TV set 
repairs without inquiring 
Then, when the bill is pre- 
sented, the home owner refuses payment 
on the grounds that the charges are too 
high and that he did not 
such a high bill 
Modern higher 
hold that if a home 
ownel 


was 


service 


will orde1 


the cost. 


agree to pay 
courts consistently 
owner or appliance 
wants to limit his expenditures 
for a repair job, he is obligated to have 
the service technician make a 
started. If the 
owner of the TV set or other appliance 
does not follow this established 
rule of law and 


nician to do the 


price 01 


hid before the work is 


strictly 

lows the service tech- 
repair work, the owne1 
becomes automatically obligated to pay 
the “reasonable” cost of the repairs. 
What is meant by the term “reasonable” 
is that price which other technicians of 
“like” experience, reputation, and de- 
pendability would have 
the same job. 

For instance, in a late case a litigant 
named Crawford owns an 
store in a high-class location. He 


charged to do 


appliance 
ren- 


dered a bill to a customer for $280.50 


“He may at once remove. ... 


... the reasonable cost...” 
for a repair job. The customer refused 
to pay the bill. Crawford 
customer who had, as a witness, a man 
who owned a 


sued the 
repair shop located in a 
disrespectable and cheap neighborhood 
This testified that 
have done the repair job 
$125. 

The higher court held that the home 
owner must pay Crawford’s $280.50 bil 
because the testimony showed that 
proprietors of repair better 
class, respectable 
sidered Crawford’s $280.50 bill reason- 


witness he would 


same 


othe 
shops 1! 
neighborhoods con 


able. 

This higher court explained that men 
located in cheap neighborhoods natu 
rally will do service and 
for less money than those in better or 
high-class neighborhoods where rent 
higher and probably service 
are paid higher wages. 


repair work 


Jury will decide 
Here is another interesting 

question: “Recently a 

cian went into a home 

specting a TV set told the 

that he could put it in goo 

for $87.50. The TV owner t 

go ahead with the job. Wher 

nician finished the job, the 

the set refused to pay $87.5 a 

that he understood the service tec] 

cian to say that he would do the job 

for $27.50. The question is 

the service technician do to col 

$87.50?” 

The answer is: He should file suit 
against this home owner and let the 
jury decide the case. The jury will listen 
to all testimony and decide whose testi- 
mony is truthful and render its verdict 
accordingly. 


ervice 


Bad check is no payment 

Some time ago I talked illy 
with a man-named Wilson whe the 
owner and operator of a TV repair shop 
that employs about 26 service techni- 
cians. He told me that a few days ago 
a customer gave a bank check in pay- 
ment for a repair job, demanding a 
receipt stating that the account 
“paid in full.” Later the check was re- 
turned from the bank marked “insuf- 
ficient funds.” Wilson said the bill 
remains unpaid because the customer 
states that he cannot be compelled to 
pay because he has in his possession the 
receipt showing that the bill was paid 
in full. 

Quite obviously, Wilson can easily 


persor 


was 


win a favorable court judgment against 
this customer. All he need do is file a 
suit and at the trial show the unpaid 
bank check to the court, which will 
immediately hold the “paid in full” 
receipt void and with no legal value 
At the same time, the court will render 
a judgment against the custome in 
favor of Wilson for the full amoun f 
the repair bill plus court costs. 

At this same meeting Wilson 
me whether he can sue a custome: 
recover a court judgment for 
repair bill on which he issued a 
in full” receipt, but part of wl 
customer paid with a counterfeit 

The answer to this question 
under ordinary circumstances, W 
can sue and the court will issue 
ment against the customer who } 
repair bill with counterfeit mone) 
is so because—generally pe 
payment with counterfeit money 
a valid payment. However, thi 
o in all the f 
anecdote will show: 

A man named White is sa 
hotel, and to | 
posited in the hotel safe fo 
ing a United States bill fo 


instances, a 


registered in a 











Tr “Cate 
/ / + 


“The jury will decide.” 
day the hotel proprietor used the 
bill to pay a long overdue debt t 
estate broker, who in turn 
bill to pay off an 
a TV technician. The 
pleased with the settlement and 
$100 bill to 
balance he owed a funeral dire 
latter gave the bill to one Elli 
furnished services to the fune 
Then Ellis, in response t 
requests for payment of past due 
he owed to the hotel, gave the 
proprietor the $100 bill. The hote 
immediately 


»verdue debt 


ervice | 


upon, used the 


rector 


prietor placed it 
safe. 

A few days later White requ 
livery of his previously deposited $1 
bill. The hotel proprietor produce 
bill from the safe and gave it to W 
who thereupon lighted a match t 
saying that it was counterfeit. 

The important point is_ that 
counterfeit bill was satisfactorily 
to pay off valid debts, and 
connected with the transactions 
satisfied and happy. 


every 


How good a witness? 
Another rather unique legal problem 
was presented very recently by an 
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*. .. and refused to give it... 


acquaintance. He said that when he 
goes into a home on a service call he is 
alone, whereas the owner has 
members of his family who may be used 
future litigation and 
legal controversies. He wants to know 
what chance he has to win a suit for 
$68.50 he 


nome 


as witnesses in 


now has on his hands against 


a TV set owner. The owner says he has 
prove that the 
him that he 


$39.50 because of 


witnesse to 
told 
the job for 
favors the 


ervice 
technician would do 
past 
et owner had rendered the 
technician. 

Obviously, such a case is farfetched 
and hardly worth this , 
sideration. Nevertheless, it borders on 
an unusual case where a TV repairman 
was making change in the 


pace for con- 


home of a 
customer. He laid a $20 bill on the TV. 
Later the owner picked up the 
$20 and refused to give it to the tech 
nician, saying that he, the home 
had put it on top of the TV set 

All these unusual and unsatisfactory 


home 


owner, 


occurrences 
However, it 
to present the 
sten 
verdict 


breed personal combat. 
advisable in such 

facts to a inv, whe 

to all testimony and rene 

in favor of the litigant whose 

estimony 

jury may make its own decision, irre- 

spective of faked testimony intended to 

fuvor the owner af the T\ et. In other 

words, the jury may believe or di 


it believe i be true The 


believe a part or all the testimony given 
by the TV set’s 
who contest a 


owner and his 
repair bill. The 
give little or no weight or cons 


witnesse 

courts 
deration 
to testimony of relatives or close friends 
of a litigant. This holds whether the 
uit involves payment for service, met 
chandise or in suits for damages by 
injured persons. Generally speaking, if 
a customer fails to introduce witnesses 
before the court to that the 
service technician promised to do a job 
for less than the amount for which 
he sued, the jury will decide the verdict 
in favor of the service technician. 

For example, in Reeves v. Child, 194 


prove 


Pac. (2d) 919, a workman sued a home 
owner to recover a bill amounting to 
$372.41. The property owner testified 
that the man had orally promised to do 
the job for considerably less than the 
$372.41. On the other hand, the work 
man testified that his oral agreement 
was to complete the job for about $375. 

Since the jury believed the work- 
man’s testimony, the court held him 
entitled to full recovery of this amount. 

Quite obviously, all service techni- 
cians can avoid legal controversies over 
the price for repair work by having 
any stranger sign a printed agreement 
to pay a named price for work to be 
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done on his television set or other appli- 
ance. 


Law of minors 

It is certain that a minor is not 
obligated on any ordinary contract or 
promise he makes. Hence, service or 
repair work for a minor is a financial 
loss unless the minor voluntarily pays 
the bill. 

For illustration, in the late and lead- 
ing case of Doenges v. Gillen, 328 Pae, 
(2d) 1077, the higher court said: 

“An infant lacks capacity to make a 
firm and binding contract; in all such 
contracts lies the inherent weakness and 
condition that the infant may disaffirm 
the contract during his minority o1 
within a reasonable time after reaching 
his majority. The right to disaffirm is 
not lost by reason of the fact that the 
infant has induced the making of the 
contract by misrepresenta- 
tion of his age.” 


deliberate 


Law of mechanic's lien 
A great deal of discussion 
from time to time over the 


*...a minor is not obligated... 


tion: “If a conditional contract 
of a TV set contains a 
effect that the 

not encumber the set, does 


clause 


conditional 


’s lien void?” 
The answer is no. 


1 service techniciar 


For example, in 
solidated Finance Corporatio 
(2d) 925. 


Champa Con- 
ISN.E 
the testimony showed that a 
man named Barnett purchased an ap- 
pliance, paying part cash. He 
conditional contract whic} 
vided that Barnett attempt 
to sell or “encumber the appliance dur- 
ing the life of the contract.” 

Sometime later, Barnett 
equipment repaired at a service 
but he did not notify the finance 
pany that it was being repaired. Aftei 
the repairs were completed Barnett 
decided that the costs were more than 
he could pay, and he so notified the 
finance company. 

In later litigation the higher 
held that the technician could 
possession of the equipment to solve 
payment of his bill. The court said: 

“The vendor, by entrusting the ven- 
dee (Barnett) with possession .. . im- 
pliedly clothed him with authority to 
contract for necessary repairs, so that 
such repairs were as though made by 
vendor’s request or direction.” 

On the other hand, some higher 
courts have held that where a chattel 
mortgage or conditional sale contract 


signed a 
sales pro- 


would not 


ordered the 
shop 


com- 


court 
keep 


on a TY et r 
service technicié ya 
lien to secure payment for } 
[See Allied } WwW. 
723; and 1 Nett 53 
(2d) 
An important | t v is that 


orded, a 
econdary 
work, 
(2d) 
S.W 


60. 


Once Se f ré vel up 
possess | t t noney is 
due for 1anic’s lien 
is forfeited. In ot the instant 
the owner take t of possession 
of the ser auto- 
mat 


Law. of service qual 


= 
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is not valid... 
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New Amplifiers... 


ASR 660—an extremely clean, beautifully de- 
signed stereo amplifier + Continuous power: 
36 watts (18 watts per channel) « Music power: 
(IHFM standard): 44 watts (22 watts per chan- 
nel) + Total harmonic distortion: 0.6% at 18 
watts per channel « Intermodulation distortion: 
1% at rated output (4:1 ratio, 60 and 7,000 cps) 
+ Frequency response: + 0.5 db, 20-20,000 cps 
* Separate channel, clutch-type bass and 
treble controls + Scratch filter (18 db/oct); 
Rumble filter ‘Twin T”’ filter, null at 20 cps 
* Loudness contour switch; Balance control; 
Channel reverse switch; Program selector; 
Master gain control « DC on pre-amp heaters 
for low noise; A plus B center speaker 
terminals. 

Suggested Audiophile net: $159.95 


For the sheer joy of listening...“There is nothing finer than a Stromberg-Carlson” 


ASR 220C — an unusually versatile medium 
power stereo amplifier - Continuous power: 
24 watts (12 watts per channel) - Music power 
(IHFM standard) 28 watts (14 watts per chan- 
nel) + Total harmonic distortion: 0.7% at 12 
watts per channel « Intermodulation distortion: 
2% at rated output (4:1 ratio, 60 and 7,000 cps) 
+« Frequency response: + 0.5 db, 20-20,000 cps 
* Separate channel clutch-type bass and 
treble controls + Scratch filter (18 db/oct); 
Rumble filter “Twin T" filter, null at 20 cps 
*« Magnetic phono pre-amp with new, low noise 
tubes + A plus B center-speaker terniinals. 

Suggested Audiophile net: $119.95 


The PR-500 Turntable... 


New Speaker Systems 


Three new, wide range speaker 
tems. A new elliptical tweeter wit 
a heavily silver-plated voice c f 
vents harshness caused by 
breakup in conventional « 
speakers. Woofers of extra-heavy 
stock are capable of long, linear ex 
cursions for outstanding low fr 
quency power handling without 
tortion. Tweeter level switc! 
included on all models. Enclosure 
are carefully matched to the woofer 


Suggested RS511 59.95 to 84.95 
Audiophile net: p¢s514 74.95 to 99.95 


(prices vary 
with finish) RS516 105.00 to 135.00 
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The FM-443 Tuner 


trees 
ite 


New Tuners 


FM-443A —an improved version of the highly 
rated FM-443 + New, high-accuracy, precision 
dial + Precision components in de-emphasis 
network, giving improved frequency response: 
20-20,000 cps + 1 db «+ Sensitivity: 3.5 micro- 
volts for 20 db quieting + Improved local- 
distance control in RF stage for lowest distor- 
tion and best signal-to-noise ratio on both 
local and distant stations + Total harmonic 
distortion; less than 1% full deviation. 
Suggested Audiophile net: $79.95 


SR-445A —a combination of the FM-443A and 
an entirely new, wide-band AM section. FM 
specifications: identical to FM-!43A + AM fre- 
quency response: Broad: 25 to 9,000 + 1% db 
* Sharp: 25 to 2,500 cps + 1¥2 db + AM noise 
level: 60 db below 1 voit output - AM harmonic 
distortion: less than 1% at 100% modulation 
¢ Separate tuning indicators for AM and FM. 

Suggested Audiophile net: $139.95 


STROMBERG -CARLSON 
A DIVISION OF GENERAL DYNAMICS 
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GONSET LOW-COST 
2-WAY RADIO 


Built for rugged “industrial-type” 
service where dependability 
is essential! 


Two models available: G-12 four-chan 
nel unit, and lower cost G-11 single 
channel unit. Ideal for making up 
2-way industrial communications sys 
tems for buildings vards ware- 
houses... aviation branch businesses 
. contractors. Also for fishing, boating 
hunting—special events. 1l-mete: 
Citizens Band radio offers virtually un 
limited business or personal usage in 
vehicle, office, boat or plane. Simple 
licensing —no exam or special skills... 
merely fill out simple FCC form 


G-12 CITIZENS COMMUNICATOR 
Every feature for dependable operation 
under heavy business and commercial 
use! Trans/rec channels are crystal 
controlled for highest stability, ease of 
tuning. Features press-to-talk opera 
tion, front panel channel selector, ANL 
adjustable squelch, transmitter tuning 
indicator, built-in speaker 
FCC type acce pte d 
Compact! fits into tight Quarters—only 
4\%,” H, 7” W, by 10° D, weighs only 11 
pounds. Built-in power supply is uni 
versal 12VDC/117VAC (optionally 
available with 6VDC/117VAC) oper- 
ates from power mains or 
vehicular battery 
G-11 CITIZENS COMMUNICATOR 
Similar to G-12 except for single- 
channel operation, and mounting 
arrangement (3 models: 6VDC, 12VDC 
or 117VAC). 
149.95 per unit 
124.50 per unit 


PH 


AND TRANS/RE RYSTAL FOR ON 


Write for details and FREE 
Citizens Band radio booklet! 


GONSET DIVISION Dept. RE 
Yo 3 Spring & Wire Cor, 
801 South Moin Street, Burbank, Calif 


Gentlemen: Rush complete details or 
Citizens’ Band radio, and free booklet 


NAME 


ADORESS 


Division of Young Spring & Wire Corporation 


801 SOUTH MAIN ST., BURBANK, CALIFORNIA 


Sawtooth 


Sticklers 


This quiz will show how good you are at 


associating waveform distortion 


with the distortion of a circle on a TV screen 


By ROBERT P. BALIN 
AWTOOTH vertical and 


deflection waveforms in your televi- 
sion receiver control the picture’s ap- 
pearance. A sawtooth with a straight 
beginning and ending with the 

amplitude 
sweep. This, in turn, will 
circle, for example, that not only looks 
perfectly round but is also centered 
correctly. If the sawtooth is distorted 
because of defective 
circle becomes distorted and displaced 

Fortunately, every waveform disto1 
tion produces a predictable change in 
the shape of the circle. A good trouble- 
shooter can tell what one will look like 
by looking at the other. 

Can you match the distorted wave 
forms shown by with the 


horizontal 


slope 


correct produces a_ linear 


reproduce a 


components, the 


solid lines 


resulting circles they will produ 
the TV screen? It is to be assume 

a linear sawtooth (such as that sl} 
by the dotted lines) will produce 
mal centered circle on the screen. Wh: 
the distortion pictured is in the 
waveform, the horizontal wavefon 
assumed to be normal. The reve 
also true. In either case, however, 
reception (required to produce 

cle) is not affected in any way. 
flection waveforms shown car 
sent either vertical or hoerizor f 
forms. 

The problem: find the distorté 
form that will produce a circle 
the appearance shown. For eac! 
there is a corresponding wavef« 

If you got stuck answers are 

34. 
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PNP.NPN Need a 100-ke signal source? 


This oscillator uses no tuned circuits 


TRANSISTOR ..... 
OSCILLATOR of transistors may be used 


HIS simple oscillator is a construc- By F. T. MERKLER 
tion must for service technicians, 
experimenters or anyone else who 2 inches high by 1% inches in diameter. 
needs a precision signal source at The crystal you use will determine the 
a reasonable cost. It can also be used _ size of your oscilator. 
to power an rf bridge, drive flip-flops, 
logic circuits or a square-wave gen- Construction 
erator. Any reasonable parts layout wil er a 
Complementary transistors make for There are no critical leads o1 ec (Fig 
a stable, easy-starting crystal oscil- dress to worry about. Barring : ION! |] 
lator designed to use a minimum of wrong connection, the unit will perform 
parts. The crystal forms the feedback as designed. 
path from emitter to emitter, making Five %-watt 10% tolerance carbon 
the circuit the dual of the vacuum-tube 
cathode coupled crystal oscillator. Direct 
coupling between the p-n-p and n-p-1 


Interior view ows parts layout. 


Crystal just visible behind chassis. 


transistors insures stability over the 
temperature range of 5° to 55°C 
The p-n-p transistor, V1, is connected 
in the common-base fashion, The n-p-n 
transistor, V2, is connected common 
collector. (Fig. 1). This method of cou 
pling makes VI1’s collector current 
stabilize V2, eliminating the possibility 
of thermal runaway. 

The high stability allows large tran- 
sistor-parameter variations (“Predict 
able Design of Transistor Amplifiers,” 
R. B. Hurley, Té le-T ech & El ctronic 
Industries, August, 1955). 

Almost any combination of p-n-p and 
n-p-n transistors in this circuit will re- 
sult in close to sine-wave output. Audio 
types, drift transistors, converter 01 
if amplifier types will all work. Just 
be sure that one is a p-n-p and one is 
an n-p-n. The ones shown in the 
schematic were used in the original 
oscillator. If you have none in your 
parts box, buy these types. 

The size and shape of the original 
oscillator was based on the size of the 
crystal used (Bliley AR 23-W) and the 
small wooden box that was available. 
The AR 23-W is a surplus crystal no 
longer manufactured, but the KV-3 ‘by 
the same company is quite suitable. 
This unit mounts in a standard octal 
socket. James Knights Co. also makes a 
100-ke crystal, type H-9. This unit is 


’ T % 
4 
BENCH Unit is small and compact. When tested by a member of oscillator would have to be calibrated 
1 ke off at 100 kc be 


the staff of RADIO-ELECTRONICS. it produced the 100-kc wave- error is additive ° 

form specified by the author. When the oscillator is brought ; 

close to a radio receiver, oscillation is heard at 100-kc intervals. @ Two-transistor crystal oscillato 

Almost any transistors can be used as long as they make a @ Uses almost any pair of complementary t 
p-n-p n-p-n pair. Several combinations were tried and all worked @ Useful range—i00 kc to well inte 

e 








well, with only slight variations in the waveform. monics) 
May be used without crystal as 


or any exact calibration work, the oscillator. Compact and inexpensive 


There is no gn gy | trimmer in this unit, so it may not 


be exactly on frequency. 
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A new standard of broadc 


NO OTHER PROFES 
ANY PRICE CAN D 


Never before has there been a microphone 
like this . . . and it’s just one of six profes- 
sional models that herald the entrance of 
University into the field of microphones. 
Each sets a new standard of wide-range, 
distortion-free performance . . . with 
frequency response available 

as low as 30 cps, as high as 

20,000 cps. Each offers the 
years-ahead-of-its-time con- 

cept of modular flexibility. 

Each is styled with clean, un- 

cluttered lines totally adapt- a 

table to every environment. 


To accomplish all this, Univer- 
sity drew upon its more than 
two decades of leadership in 
sound, and applied all this vast 
experience to the challenge of 
producing a better microphone 
than had ever been known 
before. University — the leading 
manufacturer of speakers — now 
sets the pace in microphones. 


MODULAR FLEXIBILITY... 

a major breakthrough in micro- 

phone design . . . gives you total 
interchangeability between all 
microphones and all accessories 

at all times. Need a microphone 

with a switch and another with- 
out...or for slide-on and screw-on 
stands...or for cables with and with- 

out cannon plugs? Buy just one Univer- 
sity microphone plus only the adapters 
you need, and you've got them all! You 
don’t pay for features you don’t need... 
you don’t compromise to meet a price. 
That’s true modular flexibility, and you 
get it only from University. 
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FEATURES OF THE UNIVERSITY 
PROFESSIONAL MICROPHONES 
® Exclusive “Unilar” diaphragm assures ex 
tremely wide response range... from as low as 
30 cps to as high as 20,000 
cps. ® Rugged generating 
element is indestructible in 

normal use. Internal ele 
ments of shock-mounted 

models float in vibration 

free foam insulations. ® Im 


(choice of two low, one high) 
with press-on connectors built 
into every accessory. No tools 
soldering, or rewiring. # Trend 
setting exterior design with 
smart modern finishes just 
right for every application 


All these accessories available for 
complete modular flexibility: [A] 

Model CC10 Cable Adapter with 18’ 

cable, $6.00. [B] Model PA10 Can- 

non Plug Adapter, $6.30. [C] Model 

SP10 Cannon Plug Adapter with 
switch, $6.90. [D] Model CA10 Can- 

non Plug and Cable with push/action 
latch-lock and 18’ cable, $6.00. [E] Model 
SSP10 Stand Adapter with switch and re- 
ceptacle for cannon plug, $11.10. [F] Model 
SA10 Slide-on Stand Adapter $4.20. All prices 
professional net. For further details, write 
Desk J-11, University Loudspeakers, Inc 

PF 80 S. Kensico Ave., White Plains, N. Y. A 
Division of Ling-Temco Electronics, Inc. 
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MODEL 402S 


MODEL 401 OMNI-DIRECTIONAL DYNAMIC 
Professional broadcast microphone for diversified 
broadcast applications. Also ideally suited for every 
quality sound system: night club, church, school, 
commercial and industrial p.a. Exclusive “Unilar”’ 
diaphragm. Response: 40-20,000 cps. $43.50 pro- 
fessional net.* 


MODEL 4025S OMNI- DIRECTIONAL 
DYNAMIC (SHOCK MOUNTED) Deluxe ver- 
sion of Model 401, shock-mounted to prevent 
mechanical feedback and pickup of spurious noise. 
Response: 35-20,000 cps. Otherwise identical in 
performance to Model 401. Exclusive “Unilar” 
diaphragm. $47.70 professional net.* 


MODEL 403L MODEL 404L 


MODEL 403L TELEVISION LAVALIER 
Extremely rugged professional lavalier only 312” 
long . . . for telecasting, broadcasting and recording 
where uncompromised quality reproduction, mini- 
mum weight and unobtrusiveness are required. Per- 
formance factors exceed previous lavalier micro- 
phone standards. Exclusive “Unilar’’ diaphragm. 
Over-all response: 60-20,000 cps. $52.50 profes- 
sional net. 


MODEL 404L BROADCAST LAVALIER 
Designed for exacting broadcast applications re- 
quiring specifications of the large omni-directional 
microphones. For the first time, a lavalier micro- 
phone that exceeds performance of full-size units, 
yet is only 4%” long, 1-3/32” in diameter. Exclusive 
“Unilar” diaphragm. Over-all response: 50-20,000 
cps. $57.00 professional net. 


MODEL S50! MODEL 5025S 


MODEL S01 PROFESSIONAL DYNAMIC 
CARDIOID Finest quality full-range reproduction 
under diverse acoustic conditions. Cardioid pattern 
tejects unwanted background noises and room 
reverberations, allowing non-critical placement of 
microphone. Exclusive “‘Unilar’’ diaphragm. Re- 
sponse: 35-15,000 cps. $75.00 professional net.* 


MODEL 502S PROFESSIONAL DYNAMIC 
CARDIOID (SHOCK MOUNTED) A deluxe 
shock-mounted microphone designed to prevent 
mechanical feedback and pick-up of spurious noise. 
Response: 30-16,000 cps. Otherwise identical in per- 
formance to Model 501. Exclusive “Unilar” dia- 
phragm. $87.00 professional net.* 


* microphone only. 


Mrionsily, 


A Division of Ling-Temco Electronics, Inc. 
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| double-check your polarity at the tran- 


sistor sockets. The 
(V1) collector pin connects to load 
resistor R38, and R3 connects to the 
negative voltage source. The n-p-n tran- 
sistor (V2) collector pin goes direct to 
ground (which is positive). Reverse 


p-n-p transistor 





2NI40 2NITO _ 4 svt 


BATT 
R5$2.2k a 
3.3K 


v2 


ori R3 


‘ ON-OFF 
47k 





vi 

$R2 c = 

b6.aK > 0 = 
y lOOKC XTAL 

L2k 


t —© 


> J2 


R!—47 000 ohms 
R2—6,800 ohms 
R3—3,300 ohms 

R4—! 200 ohms 
R5—2,200 ohms 

All resistors 1/2 watt 
C—0.! uf, 200 volts 
XTAL—100 ke 
Vi—p-n-p transistor (2N140) 

V2—n-p-n transistor (2N1!70) 

Jt, 2—phone-tip jacks 

BATT—4.5 volts (3 penlight cells in series) 
S—spst toggle 

Transistor sockets (2) 

Box or case to contain oscillator 

Battery holders 

Phenolic board (chassis) 

Miscellaneous hardware 


Fig. 1—Schematic. Green and orange 

g 
paint is used to color code the transistor 
sockets. 

















10% 


these connections and the circuit will 
not oscillate. In the model the 
were color-coded; V1’s socket was given 
a dot of orange paint, V2’s a dot of 
green. 

Oscillator output is taken from 
emitter of V2 and ground. A 
tip jacks serve as the output terminals 
in the model. Since these terminals are 
connected to the battery through R5, 
shorting the output terminals will draw 
2 ma from the battery. The oscillato: 
operates at level, 6 
This provides a long life expectancy for 
all components. No adjustments are 
needed to put unit into operation. Care- 
fully check all wiring, connect a scope 
across the output terminals and turn 
on the power with switch S. The ap- 
proximate waveshape is shown in Fig. 
2. If a not available, turn on 
the oscillator and place it close to a 
broadcast receiver. and whistles 
will be heard as the receiver is tuned 
low end of the band. The 
frequency of the output will be very 
close to 100 ke. If a crystal which is 


sockets 


the 
pair of 


a low powel mw. 


scope is 
seats 


across the 


A NEW ¢ 


We at Howard’s Television 
St., Hayward, Calif.) 
heard everything in the nature of 
complaints from ingenious customers, 
but this was a new one to be added to 
a long list. 

My husband gave a Mr. S. an esti- 
mate of $10 to repair his set. Mr. S. 
went away happy. He asked for the bill 
after he had picked up his set. He 
glanced down at it. Then his face and 
body bristled. ““What’s the idea of this 
bill for $102” he challenged me. 

I was puzzled and reminded him, “I 


(1070 A 
thought we had 


100-ke 


transis- 


Fig. 2—Output waveform with 
erystal and 2N140 2N170 


tors used in the oscillator. 


and 


Front view of unit. Power switch is 


cated on top of wooden box. 


mn the 
ind the 
operated. 
form of 
ure con 
s beyond 
I 


and 


e origina ( 2N140 
2N170 tra vork with 
crystals in tne 100 ke. 
If a 
stitute a paper « crystal. 

A standard he series with 


nected in 


sub- 


Ssawtootn out ] quired, 


e unit a 
the unit at 
the unit 
plifier by 
capacitor 
ing out the 
Jil and J2. 


END 


usband 
You knew 
efore you 

He set i ines. ““Yeah, 
I know t an estimate. It 
would million 
that the bill w come out 
the ate. Might bi 
maybe, but $10, ne 

Angry color flooded his face as he 
grudgingly paid the ll and went away 
muttering, “$10! N in a million 
years!”—My 


years 
exactly at 
$10.35 


estin $9.99, or 
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*CREI’s Extension Division offers Engineering Technicians and 
Engineers a combination of courses in advanced 
electronic engineering technolog 
* The program is designed to meet your present and future 
employment requirements and to increase your professional status 


and earning power. 


-this CREI College-leve! 
Home Study Program in 
Electronics is Gompa- 


rable in Technological 
Content to Advanced 
Residence Courses!!!!! 


The CREI home study program is the culmina- 
tion of 33 years of working closely with leading 
companies and Government agencies in the critical 
field of electronics. This accredited program is de- 
signed for men already employed in a technical ca- 
pacity in the electronics industry. 

This CREI college-level program is comparable in 
technological content to advanced residence courses. 
You may complete the program in 2 to 4 years, de- 
pending on the amount of free time you can devote 
to study, and the courses you choose. 

For several years the electronics industry has suf- 
fered a serious shortage of technical personnel with 
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modern advanced education, and there is every indi- 
cation that this shortage will increase in the years 
ahead. New jobs are being created daily through the 
application of electronic developments in missiles, 
space exploration, automation, instrumentation, 
computers, telemetering and many other fields. 
These positions must be filled by men with modern 
advanced education, which fact is evidenced by the 
experience of the CREI Placement Bureau, where 
the demand for graduates and advanced students 
far exceeds the supply. It is of interest to note that 
Help Wanted ads frequently specify “CREI educa- 
tion or equivalent,” 
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Free 44-page book about 
Electronics and CREI pro- 


gram of study gives you 


facts on advancing your 
abate 


3 POR YOUR FUTURE 
0° WN THE NEw WORLD OF 
a: 


3 


Al 
Nm. VV 


Street 


teenti 


3224 Six 
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CREI is recognized by 
industry and government 


Another reason why CREI men are respected and 
eagerly sought by industry and Government agencies 
alike is the accreditation and enthusiastic approval ac- 
corded the CREL home study program in advanced 
electronics. We co-founded the National Council of 
Technical Schools, and we were among the first three 
technical institutes whose curricula were accredited by 
the Engineers’ Council for Professional Development. 
Further, the U.S. Office of Education lists CREI as “an 
institution of higher education.” 


Of equal importance, we believe, is the appreciation 
expressed by industry and government for the CREI 
programs. Dozens of major electronics organizations, 
ranging from industrial giants to the Government’s 
Voice of America, have agreements with CREI for en- 
rollment of students under company sponsorship. U.S. 
Navy electronic personnel in the number of 5,240 are 
enrolled in CREI extension programs, The British 
Royal Air Force, Army and Navy have approved CREI 
courses under their tuition assistance plan. The follow- 
ing companies comprise only a partial list of the organi- 
zations which not only recommend CREI study but 
actually, in many cases, pay all or part of the tuition 
for employees taking CREI courses: 


National Broadcasting Company 
Jerrold Electronics Corporation 
Pan American Airways 

Radio Corporation of America 
Canadian Aviation and Electronics 
Federal Electric Corporation 

The Martin Company 

Voice of America 

Canadian Broadcasting Corporation 
Northwest Telephone Company 
Commercial Cable, Incorporated 
Canadair Limited 

Columbia Broadcasting System 
All America Cable and Radio 
Canadian Marconi 

Mackay Radio 

United Air Lines 

Gates Radio Company 

Mohawk Airlines 

Florida Power and Light Company 


RESIDENCE SCHOOL 


...in Washington, D.C., for those who can attend 
classes. Day and evening classes start at regular inter- 
vals. Graduates earn AAS degree in 27 months. Elec- 
tronics experience is not required for admission, 


QUALIFICATIONS FOR CRE! ENROLLMENT 
FACTS ABOUT TUITION, REGISTRATION 


If you have a high school diploma or equivalent, basic elec- 
tronic training and practical experience in electronics, you 
meet the minimum requirements for enroliment. Tuition is 
reasonable and may be paid monthly, if you wish. Veterans 
qualify for this program under the Gl bill. 


The Capitol 
Engineering Institute 
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Over 20,500 CREI students 
find home study 
convenient and profitable 


You can pursue the CREI program while you con- 
tinue your regular full-time job. You study at home 
during hours chosen by you. You ar« ed and you 
have plenty of time to do your best 


The courses are prepared in ea stand for- 
mat, and the CREI staff of experienced instructors 
guides your progress all along the v [hese instruc- 
tors stand ready to assist you when¢ ou need help. 
You will find our personal assistance and guidance effi- 
cient and helpful, because 33 yea f experience in 
home study teaching enables us to anticipate questions 
in our lesson material, 


Many CREI students have learned that they do not 
have to wait until they have completed the program to 
realize significant improvement in their status and in- 
come. The very fact that you are ambitious enough to 
pursue this college-level program enhan« your oppor- 
tunities for rapid promotion. Project leaders and super- 
visors recognize the value of CREI education. 


How you benefit from CREI 
program of home study 


CREI students are electronic en 
cians engaged in every phase of elect 
research laboratories and manufact plants. They 
work on the design, development and production of the 
latest computers; on the latest military and civilian air- 
craft; on the electronic equipment ited with the 
Nation’s missiles and space explo fforts; on com- 
munications equipment of all maintain 
electronic equipment for the lin the Government 
and private corporations. You will find <EI students 
in all 50 States and in most foreign <¢ ntries of the 
free world. 


ind techni- 
They are in 


tudent 
mportant 


To the serious-minded and ambit Cl I 
our home study program offe: 
benefits: 

1. You gain a solid college-level ed idvanced 
electronic engineering technol keep abreast 
of continuous new developments i field 

2. You can gain higher status and the increased 
respect of your associates 
You facilitate more rapid protes i\dvancement 
with corresponding significant in in pay 
You gain the person il itisiact I t comes from 
working and communicating int with your 
technical colleagues and supe! 


WRITE FOR DETAILED 44 rricula and 
other information about CRElI titled ance for Your 
Future in the New World of Electr TAGE-PAID 
CARD ATTACHED, or write to Dept 


. ICI Techni al 

e Curricula 

Radio tna 

3224 16th Street, N.W. 
Washington 10, D.C, 
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Olson Radio Catalogs 


FOR ONE YEAR 


* 8 Different Issues 
*® All Bargain Packed 


FREE One Year Subscription 
to OLSON RADIO'S Fantas- 
tic Bargain Packed Catalog— 
Unheard of LOW, LOW 
WHOLESALE PRICES on 
Brand Name Speokers, Changers, Tubes, Tools, 
Hi-Fi's, Stereo Amps, Tuners and other Bargains. 


WEW! TUBE TESTER 


* Made in 
U.S.A. 


KIT FORM 
FACTORY WIRED +] 83 
No. TE-148 *]§*? No. KB-92 


ed do 


wa dx 


Olson Radio brings you the smallest lowes! pr 
mestc tube tester on the market. Only 6% 
5%" h. Not just a filament checker, but a real tube tester 
that checks each section of mult-purpose tubes for qual 
ty of emission and inter-element shorts. Tests for opens 


and 9 pin 


and intermittents also. Checks all miniature 7 


tubes plus 8 pin octals ond 8 pin loctals. Quality of 


emission is indicated on easy to read 2° meter with 2 


color dial. 10 switches select individually each element 
so thot short tests con be made easily and quickly. Neon 
lamp indicates shorts. This tube tester will also test bal 
last tubes and voltage regulator tubes. Operates on 117 
volts AC. Completely flexible and obsolescent proof 
Comes with instructions and tube charts 


Picture Tube Test Adaptor ‘ ? Eo. $3.83 


MAIL COUPON TODAY 


Fill in coupon below for your FREE one yeor subscription 
to Olson's Bargain Packed Catalog. To order Tube 
Tester, simply check wired or kit model | also Adaptor 
f desired) and send remittance along with coupon (in 
clude enough for postage or porce! post shipment. Send 
$2.00 deposit for C.0.D. orders 

FREE Olson Catalogs for One Year 

Tube Tester Kit No. KB-92 $14.83 

Tube Tester Wired No. TE-148 $18.83 

Picture Tube Test Adaptor 

No. TE-149 


(OC 
ADDRESS __ 
City 


OLSON RADIO 


omen 22°). 7 Seek, | 


713 S. Forge St., Akron 8, Ohio 


Simple dec-to-dc converter lets you add an indicator tube 


to your all-transistor devices 


By RUFUS P. TURNER 


OU don’t have to do 
battery-operated equipment 
transistor receivers, amplifiers and test 
instruments. The indicator 
erated by an all-transisto1 
circuit. 

The diagram shows a circuit for 
erating a 6E5 indicato1 
6-volt battery tapped at 3 volts. 
tube’s heater receives the full 6 vol 
while 3 volts drives the converter ci 
cuit which supplies the high d 
for the plate and target. 

The voltage stepup is provided by a 
6.3-volt filament transformer, T. Two 
2N255 transistors (V1, V2) 
10-ohm 1-watt resistors (RI 
form an oscillator circuit with the 
transformer’s center-tapped 6.3-volt 
winding. 

The high ac voltage delivered by 
transformer’s 117-volt 
tified and doubled by two 


can be op 


converte 


tube from 


voltage 


and two 


and R2) 


winding 1s 


miniat 


2N255(2) 


xX 


vi C 
3 ion/iw gH ON - OFF 
R < 


> 
oe 5 
Si-a 


1i0on/ Iw 
R2¢” 


AMPLIFIER 


If your shop handles an appreciable 
amount of audio amplifier servicing, 
you may find this idea helpful. To save 
time often wasted looking fo 
rect resistor with a powe! 
cient to be used as an amplifie: 
put load, I constructed a 
output-load box. I mounted a 25-ohm 
100-watt potentiometer (Ohmite K0448) 
in a small plastic parts box, added a 
knob and calibrated the pot with 
an ohmmeter for all the common 
put impedances encountered in audio 
work. A pair of short leads with alli 
gator clips were the pot 


the cor- 
suffi- 
out- 


variable 


rating 


bar 


out- 


soldered to 


without an 
electron-ray indicator in low-voltage, 


such as 


for all-transistor 


selenium rectifiers 
2) and two 50-zf 


(RECT 1 and RE* 
150-volt elect { 
capacitors (C1 and C2). The ful 

de output voltage of this circuit 
proximately 100. 

The battery can be four 1.5-volt 
cells in series. If a storage batter 
used, the tap can be at 4 
cells) instead of 
For short-term use, as in 
ancing, signal tracing, etc. 
device is in operation only a 


volt 
the specified 
brid 


whe 


a time, four size-D 
1] ] 
ll do. 


V1 


Ri, 2—10 ohms, | watt 

R3, 4—I megohm, '/ 

Ci, 2—50 uf, 150 volts, electrolytics 

RECT |, 2—selenium, 130 volts, 20 
(Federal 1159 or equivalent 

Si—dpst toggle 

T—filament transformer 
dary, 6.3 volts ct, | 
equivalent) 

Vi, 2—2N255 

V3—6E5 

Sockets, 9-pin miniature, for 2N255's (2 

Socket, 6 pin, for 6E5 

Chassis, to suit 

Miscellaneous hardware 


watt 


primary 117 volt 
amp (Merit P-2944 


SEL /130V 


instruments. 


TEST-LOAD BOX 


fashior 
made in the } 


in conventional rheostat 
for the 
box with the tip of a hot soldering 
and the edges smoothed off wit! 

When an amplifier is to be 
ment tested, the load box is 
clipped across the output termina 
adjusted for the correct load. Alt! 
a noninductive 
used, I have found that the load b 
satisfactory for most tests because 
quency response is usually not aff 
until the frequencies of the signal be 
tested approach 100 ke.—Warre? 
Smith 


leads were 


shoul 


resistance 
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6 ame 4 SURVEY on TELEVISION 
ADDER 7 in MOTELS reports... 


Patent No. 2,937,286 “i 
T. H. Bonn and J. P. Eckert, Jr., Philadelphia, Pa. 
(Assigned to Sperry Rand Corp.) 

This adder provides output only when one of 
it two inputs is energized. Such a device is 
useful in binary counting. For example, adding 
1 plus 1, or 0 plus 0, should (disregarding the 
carry) give zero. Adding 1 plus 0 should give 1 

This adder requires no operating power. It is 
comprised of a transformer and diodes. 

eee : od >OUTPUT 

INPUTA q 7 

= | LOAD 





a pulse exists at input A only 
( throuzh the primary using input 
I return path. The secondaries are op- 
posite wound (note dots) so one will pass 
¢ 
( 
r 


irrent, depending upon which diode permits it. 
In 


the other hand, no output exists when sig- 
als are present at both A and B due to cancel- 
lation 


V-R TUBE CIRCUIT 
Patent No. 2,944,206 


Charles B. Brahm, Windsor Locks, Conn. (As- 


eins ies —— et ee TV Master Antenna Systems 


g voltage of a VR tube is higher than 
! . For example the OA 


sitet  Alave Been Installed Than 
| The Next 4 Makes Combined! 


While the survey shows a tremendous acceptance M Antenna 
Pa Yee TT ee pe en ee Systems— 56% of the Motel operators report havir here is 
imit current to that required by load and tube still an overwhelming segment of the market yet to ! 

In the new circuit (Fig. 2), Ri-R. form construction of new Motels—new markets—is pri 

a divider that delivers slightly more than regu- 


lated voltage across the load. R2 is chosen for faster-than-ever pace! 


— a Rese — sd — ‘ ws Look to Jerrold—the leader in Master TV Antenna to help 

t Ri ge D ; you get your share of this profitable business. Th: ! 7” 

A+ advertisement is now appearing in AMERICAN M(' MAGAZINE 

Re VR ruse 3 ' ... doing a strong ‘“‘pre-selling’’ job on your Motel | 
. & 


° 


of this 


And remember—your trained Jerrold distributor is always ready to 
show you how to plan and install Master Antenna Systems quickly, 


a? easily, profitably. 


ree Yes, look to Jerrold—the world’s largest n 
ven the cire s switched on E drops : : : . : r. +] wet 4 1.9 
whee the ciesutt, is switched om, Bs. dros distribution systems and equipment. It’s the profita g to do! 
approximately the regulated sitage, while 
fu s is available to fire the voltage regulator 


through B2. This ie possible because diode D FREE! Valuable Installation Handbook 


t 


remains blocked. After firing, D allows a small 
current flow through the VR tube. Thus lower 
supply voltages may be used. 


5 for $1— 


A complete “How-to-do-it'’ manual —n 
that covers almost every conceivable tyr f installation. 
: Included are 150 typical system layout ’ 
MISSILE MEASUREMENTS ee 
Pate " 9 OA. = . Jerrold Electronics Corporation 
Patent No. 2,944,250 : Stenthaher Salen Piviakan 
John R. Outt, Malvern, Pa. (Assigned to General i Dept. ids-92, Philadelphia 32, Pa 
Electric Co.) Gentlemen 
This invention uses solar cells to study con- Please send me the 
ditions in space. Solar battery BATT 1 i a ing 25¢ to cover handling cost 


TV Dist 


| / Nome 
\ | f Lcosme oust as 


Address 
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ELECTRONICS CORPORATION, 
Jerrold Electronics (Canada) Ltd., Tor 
Export Representative: CBS International, New 
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situated near the nose cone of a high-spe« 
missile. The missile rolls during flight, tl 
sun’s rays reach the cell periodically. Theref 
ac is generated, its frequency being equ 
the roll rate of the missile. 
BATTS 2, 3 and 4 are connected in 
. . o the sun always shines on at least one 
Cut ser icing output will be nearly constant. How 
gradually decays due to the sandblasting 
of tiny meteors. 
and Since cell output i high, no amplifier 
needed. The voltage information may be 
mitted by radio as usual, to indicate 
and meteor activity 


installation time RADIATION DETECTOR 
on all Patent No. 2,942,110 


Kurt Lehovec, S. Williamstown, Mass. ( Assi; 
to Sprague Electric Co., N. Adams, Mass 


crystal-controlled emer ee Baeeeriar cl emtive 


poe 





2-way radio 
BARRIER 
LAYER 


equipment! CELL 








ot 





ray Output is about 1 microamp, 
amplified by the transistor. A solar 
the transistor. The meter hould have a 


mu deflecti« of 2 még 
GID 2-way RADIO TEST SET 
: <—_ , ; ; DIRECT-COUPLED AMPLIFIER 
Compact, portable, use it anywhere. Designed to assist you in the following applications p No. 2.936.345 
@ CHECKS WIDE RANGE OF CRYSTAL TYPES! Checks fundamental types at funda- ia a oe ray - oc a ot 
mental frequency—Sth and 7th overtone types at fundamental frequency — nn Goal Gans aa) 
3rd overtone types in 25-30 mc range in special overtone circuit is amplider handles hich power fi 
@ RF POWER INDICATOR FOR DIRECT OR REMOTE METERING! Simply place next os, ete. V1, has a high amplificat 
to antenna or use 15 ft. remote metering cable furnished with unit. The Reagent Ree: a & ceed cieen 


@ MODULATED RF CRYSTAL-CONTROLLED SIGNAL GENERATOR! ip of V3 1 V4, is identical with 


ver, V2 and V4 irrents flow i: 


@ MODULATION CHECKER! @ BEAT FREQUENCY DEMODULATOR! rections through the load 
@ PLATE MILLIAMMETER FOR RF TUNING! @ AUDIO FREQUENCY SIGNAL GENERATOR! 


MODEL 500—Fully transistorized—the perfect 
“assist” instrument even for the fully equipped shop 


ONLY GRID CIRCUIT TUBE TESTER 
WITH FULL TV TUBE COVERAGE! 


Complete coverage all TV tube types—including voltage a 
power output and heater-type diodes, hundreds of Foreign 
Industrial types, types with Grid, Plate or Cathode caps. Test 
Grid Emission, Leakage, Shorts and Gas in one operatio 
results instantly. Offers two exclusive new tests: |. Cathode ¢ 
tinuity Check; and 2. Complete Inter-Element Short Test, 
shorts identified to pin numbers. Wired and factory tested in st 
al case (GCT-9S) or portable carrying case (GCT Ww) 


easy to read tube set-up data and “Piggy-Back” caddy Japt 


Normally V1 

= and V4 are conduct t load irrent 
\ positive igna at i 
GCT-9S MODEL $3295 MODEL . $3495 wwering the output fror 2 and 
GCT-9SsS NET GCT-9SWw NET t the load. Likewise, a positive 

WRITE TODAY! th - ‘iead , this —_ "a =o te ‘aa 

NEW LITERATURE AND SPECI- The input ign determin whethe 

FICATIONS AVAILABLE ON ALL SECO ELECTRONICS, INC. ‘ both will conduct a much 

SECO TEST EQUIPMENT. St ee 5015 Penn Ave. So.* Minneaovolis 19, Minn 


EAST CANADA: Daveco Agencies, Ltd, Montreal, Quebec WEST CANADA: Ron Merritt Co., Vancouver 1 


& 








QUIETROLE 


LUBRI-CLEANER 
The first of its kind ond still best for 
silencing noisy controls and switches in 
TV, Radio & all Electronic Equipment. 


aoree | it or rtligthn 


Or 


Either way, make sure it's QUIETROLE 


QUIETROLE com 1 he cmer 


CROSS CANADA ELECTRONICS 
Spartanburg, Sevth Carolina 67 Ontario $t., S., Kitchener, Ont. 








“I was wrong. It is not syne buzz!” 
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The Distributor displaying this sign will 
solve your tuner problems at a profit to you. 


He has available the New Standard Tuner 
Replacement Guide, including replacement parts 
listings. This is the only Guide of its kind in the 
world. Covers all Standard tuners produced 
through 1959. Includes replacements for many 
tuners not produced by Standard. 

He handles our 48-hour Factory Guaranteed 
Repair Service and Trade-in Allowance 

on unrepairable Standard tuners. 


See This Authorized Distributor Today 








TV TUNER DISTRIBUTOR 


GUARANTEED repuacement tute ~ FACTORY 





standard kolisman 
IND USTRIES INC. Pormerly Standard Coit! 


2085 N. HAWTHORNE AVENUE, MELROSE PARK, | 








? 
new 
pRODIGTS 


FM TUNER KIT, LT-10. Wide-ba 
Silver-plated. Preassembled, prealig: 
front end. Tube sockets, terminal 
and transformers premounted. C 
case with handle opens to make 
table. Full-color instruction book 


} 


there is 
no margin 
for error 
when strivi 
the ultimate 
in stereo 
sound 
re-creation want hein tar ined eter of 


Color-coded, precut, prestripped 
pretinned wires. Built-in-kit 


aligns tuner.—H. H. Scott, Inc., Dept 
111 Powdermill Rd., Maynard, Ma 
SHURE STEREO PREAMP M65. Ext 
Syneli ag and equalization for operati 


! c tridge with amplif 
HI-Fl PHONO — agnetic cartridg vith amp 


Tiny though it is, the cartridge can make _ electrical impulses ... without adding or 

or break a stereo system. For this breath- subtracting a whit from what the recording 

takingly precise miniaturized electric gen- engineer created. Knowing this keeps 

erator (that’s really what it is) carries the Shure quality standards inflexible. 

full burden of translating the miles-long Shure Brothers, Inc., 222 Hartrey Avenue, 

undulating stereo record groove into usable | Evanston, Illinois. ‘ 
CARTRIDGES 


Standard M8D. A superb blend of . A 
quality and economy. $16.50 ‘ 
Custom M7D. Widely acclaimed; TONE ARMS ‘min Un, 
moderately priced. $24.00 Studio Dynetic. Integrated arm ‘ : ‘ 
Professional M3D. Overwhelming and cartridge. Cannot scratch signed for ceramic. Single rotary 
choice of the critics... . . .$45.00 records. eccccc cess seen for function selection. Operat« 
Laboratory Standard Model M3LS. Professional Independent Tone Arm. 117-volt 60-cycle outlet. Dual inpu 
Individually calibrated, limited For any quality cartridge output jacks accepting standar: 
quantity . . : stereo or mono. plugs.—Shure Bros., Inc., 222 H 
Ave., Evanston, Ill. 
- Wd) BASS-REFLEX ENCLOSURI 
: GLIDELITE FEATURES INCLUDE: Model 7. Adjustable port. Mountir 
@ LARGE LENS—S5 balance. Magnific outs for 15 12-. 81%-. 8-inch sp 
diameter ground stays put bot | 4 a 
and polished lens your hands are 
REFLECTOR SWIV- tree 
ELS—can be rotat ARMS ROT ATE 


. ed in a complete full feng r 
. circle, tilted up oll tite 
. . . and down 
. . PROPERLY TEN- DOUBLE CLAMP 
- SIONED SPRINGS for clamping se 
fe —provide exact curely 
ILLUMINATED MAGNIFIER... 


An Ideal Tool for EVERY GLIDELITE 


! | . 

am ema i 11 Moonachie Road, Hackensack, New Jersey [4] and mont tweeters. % -inch bir } 

@ Distortion-Free cee — | es Se ee SS Oea re 1 Installed acoustic damping n 
Magnification ee Fullface grille cloth. 29 x 28 x 16 

@ Uniform Glare-Free i , | Homewood Industries, 26 C: 
Lighting i . | Brooklyn, N. . # 

with bracket. G.€ Circline Available » ADDRESS SPEAKER SYSTEMS. TR-30 

as shown Tube in Grey ette, complete 3-way system: 12 


$37.50 3.50 a B cows STATI Flexair woofer for response to 2 


— . te le eee cles; frequency range 20 cycles t« 
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000 cycles. Super tweeter with 40,000- series. Mounts flu vall or ceiling. 
cycle range. Linear flat 28 to 22,000- 60-—13,000-cycle res} ohm voice 
cycles. 24 x 17 x 12% inches. 4 finishes’ coil. Speaker 6 verall depth 3 
or unfinished. Snap-on frames for en- inches. Dull gold —Olson Radio Corp., 
closure to give Swedish Modern, Mod- 260 S. Forge St., Ohio 
ern, Colonial and Italian and French HI-FI KITS. bad III, profes- 
Provincial stylings.—University Loud- sional FM tun completely 
speakers, Inc., 80 S. Kensico Ave., White — factorv-assembled | tridge embod- 
Plains, N. Y ies most of critical t ments: Nu- 
SPEAKER SYSTEM model SK-181, vistor tube i mt end; 2-stage audio 
Specially designed speaker in rear- circuit, charcoal b 2 gold; wal- 
yond audibility with crossover points at oll Ron tone enclosure. Ra aa nut enclosure. f j tereophonic 
900 and 6,000 cycles; power rating 30 a ee eee eee eee preamp; separat ble tone 
watts (60 peak); impedance 8 ohms. “ controls for each channel: de on all 
GALAXY III (shown), complete stereo heaters; low 1 tors in critical 
speaker system: bass-center unit and 2 v places; 0 to infinit e control; mil- 
satellites; 12-inch Flexair woofer repro- itary type terminal boards; charcoal 
duces bass up to 350 cycles from both * brown and brushed gold; walnut enclo- 
channels; 2 satellites, each containing ; 2) eee sure. Citation V, 8 tt stereophonic 
special elliptical speaker for 350—4,000- a - he | power amplifier: 4 per channel 
cycle range and compression tweeter for a ‘ehat 2 with 95-watt peal 7581’s per 
1,000 cycles to beyond audibility, spaced we : 1 e- channel output stag ias meter for 
from 8 to 20 feet. TF'-3, 4-speaker 3-way : ie 
svstem: 10-inch long-travel Flexair ' 
woofer for bass response to 25 cycles; a — » 
2 mid-range units take over from 2,000 100 to 12,000 cycles. Impedance 8 ohms, 
to 10,000 cycles; spherical sector super- rated at 10 watts. Finished in walnut 
tweeter = snds response to beyond au-__ on four sides. 15% x 5% x 8% inches. 
dibility—Jensen Mfg. Co., 6601S. Lara-  §_foo0t cable and phone plug.—Lafayette 
mie Ave., Chicago 38, Tl. Radio Corp., 165-08 Liberty Ave., Ja- 
SPEAKER Gt ee Medallion XXI. maica 33, N. Y. 
3-way. 12-inch high-compliance woofer. scaiesiieki aia — ; 
S-iech wld cone ner for 500 to 3. SPEAKER model S-394 Thin-Line 
output tube a tment; 4 hermetically 
sealed silicon — ‘d ode ind heavy-duty 
electrolytic power supply; charcoal 
brown and brushed ¢ metal enclo- 
sure.—Harman Kardon, 520 Main St., 
Wes stbury, N 


RECORD PLAY ER Lesa Model 
SM5/DU2, 4 spee Manual. Stereo- 
monaural U-typ » cartridge. 
Quick a switcl yr, Built-in 45-rpm 

on rage 106) 


= Yew SUPREME 1961 1V Manuva 


1961 AMAZING BARGAIN COVERS ALL POPULAR oars 


The new 1961 TV manual is the Here is your service data for faster, 
bargain of the year. Covers all im- TV repairs. Lowest priced. Best by cor 
portant sets of every make in one son. Supreme TV manuals have al i 
giant volume. Your price for this | service material on every popular TV set 
mammoth manual is only $3. This ful, practical, factory-prepared data tha 
super-value defies all competition really make TV servicing easy for you 
Other annual volumes at only $3 and save with these amazing values 
each. Factory service material sim- manuals, Only $3 per large, year 
plifies — eg all data 
required for quicker servicing 
Practically tells you how to find SIMPLIFIES TV REPAIRS 
each fault and make needed repair 
More pages, more diagrams, more These giant TV manuals have 
service data per dollar of cost cuits, needed alignment facts, | ard 

servicing hints, production changes, volt 
TELEVISION SERVICING COURSE charts, waveforms, and doub le-page scher 

Let this new course help you in TV servic- | Here are your authentic service instruct 
ing. Amazing bargain, complete, only $3, full | help you do expert work quicker 

rice for all lessons. Giant in size, mammoth | Only $3 per large annual man material 
in scope, topics just like a $200.00 correspond- | TY model ever made by having in your sho} Television Servicing 
ence course. Lessons on picture faults, cir- | 15, volumes as listed in coupon ur sp a oe tomes 
cuits, adjustments, short-cuts, UHF, align- | Price for all, only $40. Or try the new ae Guaelae kein” ene 
ment facts, hints, antenna problems, TV manual to see what an amazing bargai "Instead pend 
trouble-shooting, test equipment, ae 1 get for $3. Send no-risk trial an’ ' : 
ture analysis. Special, only eee ery 


sesieine how’ to tne comoertoen, marae vo Get'taoet seats toate NO-RISK TRIAL ORDER COUPON 
ainutes Many practical tests without any equipment. Also several sec $150 


on use of instruments, Introduction to TV. Schematics, charts 


Just Out 























Job sheets cover all sets. New edition. Only 


RADIO VOLUMES SUPREME PUBLICATIONS, 1760 Balsam Ra., Hightand Pork, ILL. 
RADIO DIAGRAMS ) 1960 ) See 
Popular RADIO | Rush today TV 


SUPREME of your best source for all 1959 | | Diagram Manuals ! Radio 1 ials teed 

needed RADIO diagrams and service 95 at only $ 50 : a 

data. Covers everything from the most re- 1957 | | y id ] New 1961 TV $3 1960 TV, $3. 

oom Me radios to pre. A old- timers; 1956 | each Additional 1959 TV. $ Early 1959 TV, $3. 
ome radios, stereo, combinations, transis- 1955 Radio Manual, only $2 , nate ¢ rr 

tor portables, FM, and auto sets. Sensa- = a a os | aeus tv aal, 33 Additional 1957 TV, $3. 

tional values. Only $2 for many volumes, 1953 These annual | (7) Early 1957 Tv, $3 1956 TV Manual, $3. 
very manual has extra large schematics, RADIO volumes * - 

ail needed alignment facts, printed boards. 1952 a nr | Additional 1955 TV 3 Early 1955 TV, $3. 

voltage values, trimmers, dial stringing, 1951 | SPOCIENY Stre 1954 TV, $3 1953 TV, $3 1952 TV, $3. 

and helpful hints. Volumes are large in 1950 at only $ SO 1951 TV, $3. 1957-58 RCA TV Manual, $1.50 

size, 82x11 inches, about 190 pages. See 1949 | | each 15 

coupon at right for a complete list of . 

these popular radio service manuals. > 1948 | | = el | 








v Television Servicing Cours¢ plete. . .$3. 


paid 


1947 
1946 


Supreme Public itions Hea a an | 


) 1926-1938 Manual, $2.50 
Sold by All Leading Parts Jobbers =] Simplified Servicing, $1. so! ae 
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Superior’s New Model 85—a DYNAMIC type TRANS-CONDUCTANCE 


TUBE TESTER 


CTAN *E bi goed beg ne dynamic" ( 


@ Employs hates t kmapeoved TRANS-CONDU _tubes 
nal i a the resi 


operating conc n in-phase p tior 
it char neasured af tior tube t hi tl 

zy the mar t erate i y rece 
ation fac 


irc = 
the 


rela ated n one mete: reading 
@ SYMBOL REFERENCES: f 
in a trans-conductance tube t 
time-saving symbols ( '° ° 
difficult-to-remember letters r 
peated time studies proved to 1 
scientifically selected symbols spee 
switching step. As the tube man 
the release of new tube 

ture becomes more nece 

rted 

@ THE “FREE-POINT” LEVER TYPE ELEMENT 7ANDOP TUBE STR ; NERS 
SWITCH ASSEMBLY marked according to RETMA Se ee ee eee 


2 fd ing tubes with bent or out- 


@ FREE FIVE (5) FEAR CHART DATA SERVIC! 
The chart pr ided w de! - 


; 


t 
del 85 purch 


e year 


Me 


SPRING RETURN SAFETY SWITCH 


fode 85 against burn-out if tube 


—_—_— 


Model 85—Trans- Conductance Tube Tester o AN ULTRA- SENSITIVE 
Terms: $ 5 f 


t 1 CIRCUFE 
Votut Price $52.58. 10 d sary 6! roltag ‘ded for dynan vestit 7 anc hm 


leakages up t 


ement 


be ¢ 


> m 
Model 85 comes complete, 
housed in a handsome 

portable cabinet with 


See 152% 
VACUUM TUBE VOLTMETER 


WITH NEW 6” FULL-VIEW METER 


Compare it to any peak-to-peak V.T.V.M. made by any other manufacturer at any price 


i t 
ner @ NEW IMPROVED TYPE METER 
damping chamber provides a é 
readings 














SUPERIOR'S 
NEW MODEL 77 








Model 77 completely wired and calibrated with accessories 
(including probe, test leads and portable car 
sells for only $42.50. 

Model 77 employs a sensitive six inch meter Extra 
meter scale enables us to print all calibrations i 

easy-to-read type. 

Model 77 uses new improved SICO printed circuitry 

Model 77 employs a !2AU7 as D.C. amplifier anc 
9006's as peak-to-peak voltage rectifiers to assure 

mum stability. 

AS A DC VOLTMETER: 
Hi-k ; servi 


i Model 77 uses a selenium-rectified power supply 

rying case in less heat and thus reducing possibility of 
value changes of delicate components 

] ral Model 77 meter is virtually burn-out proof Tr 

je 400 microampere meter is isolated from the mea 

it by a balanced push-pull amplifier 

Model 77 uses selected 1% zero temperature 

sistors as multipliers This assures unchangi 

readings on all ranges 


la 
la 
\~ 


Semerenrions _ 

The Model 77 
ng and a ust 
servicing wt 


. Ac voLrs (nM) 
° ac VOLTS 
t . ELECTRONIC 
100 oF 
e@ DECIBELS 


e oc VOLTS—0 to 
OHMMETER 


Measure 


ylerated 
Cc VOLTMETER 
‘ peak val 
Model 77—VACUUM TUBE VOLTMETER 
. Total Price $42.50—Terms: $12.50 after 
10 day trial, then $6.00 monthly for 5 
months if satisfactory. Otherwise return, 
no explanation necessary! 


minator a 


e ZERO CENTER METER—For disc 
nt y cap o le range of O to 1.5 ,8/37 5/75 
sensitivi id w load ; volts a got 


measureme 
pecat AA ‘ ‘ 
Model 77 comes Bucs with operating instructions, pr 
use it on calls. A streamlined carrying case, included at 
instruction book, probe and leads. Operates on 110-12 


GENOMET 


ER 
7 Signal Generators in 


One! 
 R.F. Signal Generator for A.M. ‘~ Bar Generator 
 R.F. Signal Generator for F.M. ‘i Cross Hatch Generator 
“ Audio Frequency Generator Color Dot Pattern Generator 
Marker Generator 
A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing: 


A.M. Radio * F.M. Radio * Amplifiers * Black and White TV * Color TV 
R. F. SIGNAL GENERATOR: VARIABLE AUDIO FRE- BAR GENERATOR: The Mods 
The _ Model TV-50A Genometer QUENCY GENERATOR: In ad- 50A projects an actual Bar Patte 
provides complete coverage for ’ ; e 
A.M. and F.M. alignment. Gen- dition to a fixed 400 cycle any TV Receiver Screen. F 
erates Radio Frequencies from sine-wave the Model consist of 4 to 16 hori 
100 Kilocycles to 60 Megacycles provides a 7 to 20 vertical bars 
on fundamentals and from 60 
to 20,000 THE MODEL 
audio signal. comes absolutely 


Megacycles to 180 Megacycles 

on powerful harmonics. cycle with shielded | 
MARKER GENERATOR: The Model TV- operating instruct 
50A includes all the most frequently 


and test leads. Use it on the bench— 
xtra charge, accommodates the tester, 
volt 60 cycle. Only 


obe 











Total 
10 day tr 
if 


no explanation 


Model TV-50A—Genometer. 
$47.50—Terms: $11.50 after 
$6.00 monthly for 6 months 
Otherwise 


price— 
then 


ial audic zonta 


satisfactory. TV-50A Genometer 


300 y 


peek 


return, necessary! variable le 


wave 





CROSS HATCH GENERATOR: The DOT PATTERN GENERATOR (FOR COLOR TV) 


will your 


Mode! TV-50A Genometer project a 
cross-hatch pattern on any TV 
tube. The pattern will consist 
shifting, horizontal and 
interlaced to provide a 
hatch effect 


picture 
of non 
vertical lines 


stable cross- 


Although you will be able to use most of 
regular standard equipment for servicing Color 
TV, the one addition which is a ‘'must’’ is a Dot 
Pattern Generator. The Dot Pattern projected on 
any color TV Receiver tube by the Model TV 
50A will enable you to adjust for proper color 
convergence 


needed marker points. The following 
markers are provided: 189 Kc.. 262.5 Kc., 
456 Kce., 600 Ke., 1000 Kc., 1400 Kce., 1600 
Ke., 2000 K 2500 Ke., 3579 Kc., 4.5 Mc., 
5 Mc., 10.7 Mc. (3579 Ke. is the color 
burst frequency) 


A] NET 


EXAMINE BEFORE YOU BUY! 
USE APPROVAL FORM ON NEXT PAGE 
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The Mode! 88....A New Combination 


TRANSISTOR RADIO TESTER 
DYNAMIC TRANSISTOR TESTER 


The Model 88 is perhaps as im- 
portant a development as was the 
invention of the transistor itself, 
for during the past 5 years, mil- 
lions of transistor radios and other 
transistor operated devices have 
been imported and produced in 
this country with no adequate pro- 
vision for servicing this ever in- 
creasing output. 


The Model 88 was designed 
specifically to test all transistors, 
transistor radios, transistor record- 
ers, and other transistor devices 
under dynamic conditions 





— AS A TRANSISTOR RADIO TESTER e — 


We feel sure all servicemen will agree thet the instruments and the receiver by means of a built 
methods previously employed for servicing conventional tube radios Tracer until the cause of trouble whe 
and TV have proven to be impractical and time consuming when used component or even a break in the 
for transistor radio servicing. The Mode! 88 provides a new simplified pointed. The injected signal is heard 
ropid procedure — a technique developed specifically for transistor is followed through the various stages 
radios and other transistor devices on the front panel for plugging 

An R8.F. Signal source, modulated by an audio tone is injected into ment of signal strength 
the transistor receiver from the antennae through the R.F. stage, past The Signal Tracing section may also 
the mixer into the |.F. Amplifier and detector stages and on to the for listening to the “quality of the 
audio omplifier. This injected signal is then followed and traced through stages 


o 











AS A TRANSISTOR TESTER 


The Model 88 will test all transistors incuding NPN and PNP is self-evident. A further 
silicon, germanium and the new gallium arsinide types, without referring you to test new transistors o 
to characteristic data sheets. The time-saving advantage of this technique 


SPECIFICATIONS: 


w Model 88 »perates on o self-contained 4 volt battery ond is always 4 Transistor Tester: 





ready for instant use on the bench or in the field transis 


Signal Injector: 


The signol injector used in the Model 88 is a new deporture in signal 
source design. Previously, signal sources were provided by signal gen 
erators operating on a single frequency and requiring retuning. The eakage v 
Signal Injector of the Model 88 employs o transistor in a grounded 
emitter self-modulating blocking oscillator generating a low R.F. fre 2 goin test (pela) ! 
quency providing stoble harmonics to 30 megacycles. A power output he bose current 
of over 2.5 volts peak to peok is provided. An attenuator prevents val ' 20 micoampe 
overload of the receiver or the omplifier under test n (belo s read c 
Model 88 will te 

2 “um icon, go 

Signal Tracer: meso tyees 
Two high-gain grounded emitter transistors are utilized in a high gain Model 88 comes housed in a handsome po 
amplifier with sufficient output to operate the built-in 4%" Alnico V toble case. Complete with a set of Clip 50 
Speaker. A diode is used as a “clamp” to prevent overloading of the pans ghee Myson ate - ae : e $ 38 
ovtput stage. A volume control permits attenuvation of strong signals for Amplifier Tracing and a@ Signal Injector ( 
Provision is also made on the front panel for the addition of a meter oo Wi pecaeitetsiimate ng else to buy 
or an oscilloscope for quantitative evaluation of the signal strength, 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER — NO C. 0.D. 


ee ee ee ee es ee ee ee ee ee ee ee ee ee ee ee ee ee ee 
Try any of the instru. Moss ELECTRONIC, INC. 
ments on this or the € 
facing page for 10 rl Dept. D-820 3849 Tenth Ave., New York 34, N.Y. 


days before you buy. Please send me the units checked on approval. If completely satisfied I will pay on 
If completely satisfied the terms specified with no interest or finance charges added. Otherwise, I will return 
then send down pay- after @ 10 day trial positively cancelling all further obligations. 

ment and pay bal- 








Model 85 Total Price $52.50 Model 77 Total Price $42.50 
ance os indicated on $12.50 within 10 days. Balance $8.00 $12.50 within 10 days. Balance $6.00 
coupon. No Interest monthly for S months monthly for 5 months 


r 

Ka ed! not com- O Model TV-SOA Total Price $47.50 O Mode! 88 Total Price $38.50 

pletely satisfied re- $11.50 within 10 days. Balance $6.00 $8.50 within 10 days. Balance $6.00 

turn unit to us, no monthly for 6 months monthly for 5 months 4 
explanation neces- Export Division: 
sary. 


Rocke Internationa! Corp., 13 East 40th St., New York 16, N.Y 
oo oe oe ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee oe 
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BIG, BIG SAVINGS on PARTS 


from Tee Vee Supply 





TINY CAPACITOR KIT 
NEEDED NOW! 
Ris 50 © 

6" capacitor n @a 


M £54" voriety of mfds 
hor ' voltages ideal 


ma ele 


$1.89 


sorted tiny 


PYRO ' - , 
She | assemblie 
\ “ as tran or 
sets or other cation 

sts of 35 tiny sulated ¢ 
capacitors ond ceramic 

tors All mfds cleorly ¢ 


on é¢ach wr 3 oz 


SPRING KIT 
$1.49 


200 piece spring 
assortment consists 
of 8 different 
springs 
including compres 
sion and expon 
sion types com 
in TV, radio and 

Shipped in a 
heavy duty plostic 
box with hinged lid. Wt 8 oz 


types of 


phonographs 


really useful 


TRIMMER eee x 3 kIT 


eee 


25 postage stam 

{ mica compression 

trimmers 

with brackets. The 

4 25 different con 

- mm densers in this kit 

represent a wide range of 

capacities from 3 to 280 MMFD 

Packaged in a clear plastic bag 
Wt.:- 8 oz 


many 








21 MC. TV I.F. KIT 99 


TV COIL KIT 


spindle. 2 
Parts Corp. 530 Canal St., 
3, He 2: 


(Continued from page 103) 


-tone colors.—Electrophone 
New \Y 


$1.69 

CROSSOVER CONDENSER KIT | 2) MC. TV IF. Ki eit aaeiaaen Oe “Dyb hy 
5 CROSSOVER COND. $1.89 4 . w'ewe otls fer the re f 
5 non-polorized Pome shop or lab 
peaking 
width 
detector coils in a 
use of one or 


TURNTABLE Empire 208. Hyste1 
sis synchronous motor. Belt coup 
Variable 3-speed adjustment. Pus! 
ton power control. 6-lb. table 
double-rim flywheel design. Cushio: 


Here's aon amazing 
pair 


Contains 
coils 1F's, 


stand 


apacitor deo 
for coupling the 
tweeter to the ’ - end 
woofer o lit re 


a 
ratio 
plastic bag. The 
two coils will 
for the entire kit. Priced rea 
low! Wt.: 8 oz 


peoker 


more than poy 


All ore 

populor Stancor 
Use just one 
the entire kit 





VERTICAL MOUNT 
CAPACITORS 


All Popular 
Values 
20 Vertical 
Capacitors 
$1.69 


great savings 





DUAL CONCENTRIC 
mount vol CONTROLS 
Hord $3.29 


get items, not 


ontrols 
Here is an assortment of 
tic cased 
iars for all 
chossis today A , 
of mfds to meet most demand 
ranging from .00 to .!1 Twenty 
all packed in clea b 
very urge This is @ must for all serv 
j mfgs men and t 
le . ovtor now at great Order now at our low 
4 printed y hk vings Wt.: 6 oz 


y avoilable 
mount 


vertical 
printed 

vertical thrust support. Acoustical 
lated motor suspension. Satin chrom: 
gold Swiss finish.—Dyna- Empire, Inc. 
1075 Stewart Ave., Garden City, N. ¥ 


DISC RECORDER, Imperial II. ¢ 


100 ASS'T INSULATED $2.89 | HUGE HARDWARE ASS'T 6- to 13%-inch master record 
penengien : $1.49 3314 and 78 rpm. Idler and adapt 
rpm. Recording-head respons« 


experimentors 


tion anc 





20 METAL CLAD RESISTORS 
$1.89 


00 always pop 45 
ar volue | i 

and 2 
lated 
sistets Every 
standord RMA color 
made by stondord 
manufacturer. Kit includes 70-'%, 
20 and 10-2 wott re 
Ideal for labs TV ond 
Packed in a 
plast bag. Wt 6 oz 


King size 2 t 
assortment in 
cludes hard to get 
nuts, screws, bolt 
bushings, etc n 
a strong plast 
jor All shops 
want this 


watt 
arbon 


resistor 
oded ond 


stors 
radio 


servicemen clear 











plus postage. Freight prepaid 


Send 25% deposit with order, balance C.0.D 
OF KITS 


on orders of $50.00 or more. SEND FOR COMPLETE CATALOG 


TEE-VEE SUPPLY CO. 


3211 Washington %., Jamaica Plain 30, Mos 


13,000 cycles. Recording and play! 

amplifier 20-watt output and 20 

cycle response. — Rek-O-Kut Company 

Inc., 38-19 108 St., Corona 68, N. ¥ 
TAPE RECORDER, RCA MI 

7%, 3% and 1% ips. Operates fron 

volts, 60 cycles. 7-inch reel hold 


Please mention 


RADIO-ELECTRONICS 


when answering advertisements 


Re SPSPSSBSSS SSBB SSEERESE REESE EES ESSE EES ERE EERE EERE ERE KE ES 


BASRA RS RBBB Be eeay, 
Qeseesesssssssel 


Of The WORLD’S 


Me FREE Catalog FINEST GOV’T 


SURPLUS ELECTRONIC BARGAINS 
feet standard %4-inch tape recording 


UNIVERSITY 25 WATT half tape’s width. 2 built-in speaker 
DRIVER UNIT — with output jack for external speake 
_Del ivers 25 Watt high distortion output. Excellent 8% x 14% x 16 inches. Charcoal gray 
duction for music and speech. Frequency range 90 to 9000 grained fabric. — RCA, 30 
, Plaza, New York 20, N. Y. 


15 ohm ix peaane e matches all amplifiers. Standard 24 thread 
TONE ARM complete with crystal 


trumpets and projectors. Size: 
Gov't #MX-1054/U. 

Address. Dept. RE @ All Prices F.0.B., Lima, Ohio stereo cartridge T1 Series. Plastic with 

plated finger lift. Compression-type 01 


$5.95 
@ 25% Deposit Required on C.0.D. Orders 
solid rear mounting post. Wired from 


Sew ron FA I R R A id t of SE® * a eartridge plug through arm with ap 
2133 ELIDA RD. - P.O. Box 2 proximately 13 inches additional wir: 





volume low 
> 1 ry 
Roc Ketell 


nipple fits all 


ounting 
4 University No. SA-30B 


5x44”. Wt 
Our Low_Price—only 


CATALOG! 


106 RADIO-ELECTRONICS 





ADD ARTHUR GODFREY TO YOUR SALES STAFF 


> WITHOUT ADDING HIM TO YOUR PAYROLL! 


Tie in locally with the national 
Sylvania Silver Screen 85 TV Tube 
promotion featuring you, 
the independent service dealer 


Arthur Godfrey, America’s Number One 
Salesman, is selling —the Sylvania Silver 





Screen 85 TV picture tube—and Sylvania 
quality small tubes—in a dynamic national 
advertising campaign. Just look where 
you're being promoted twice each 
week on 200 CBS Radio Network stations 
across the country The Saturday Eve- 


' 


ning Post . and lots more 


To make the most of this sales-getting 


or 
promotion, be sure you use all the local 


wae: vad a tie-in aids Sylvania now offers: 
QUALITY ‘Seanad GIANT WINDOW DISPLAY-—colorful, 3- 


. wy itr dimensional! features you and Arthur 
oso os y Godfrey. (Order #1139) 
; Sear 3-PIECE DECAL KiT-—Sparkling glassine 
a oe BT oy signs with Arthur Godfrey saying, “Stop 
' Here For Quality TV Service.” (Order 
 ) #1138) 
Sop ene Fl) q rie GIANT WINDOW POSTER-—Big 20” x 26” 
EXPERT SERVICE tid ee poster promotes your service. (Order 
soy mah ose! Re #2095) 
Each and every promotion piece is designed 
to help you sell Sylva Silver Screen 85 
IV tubes plus Sylvania quality small tubes. 
For your supply—and helpful hints on how 
to make the best use of these selling aids— 
contact your Sylvar stributor. Do it 
today! 


Electronic Tubes Division, Sylvania Electric Products Inc., 1740 Broadway, New York 19 
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as 


Just because 2 speakers LOOK alike 


doesn’t 
mean 
they'll 
SOUND 


alike... — or 
they'll 

give the 
same 
trouble-free 
performance. 





ask for 


NO CALL-BACK speaker with the exclusive Adjust-a-Cone Suspension 
Completely manufactured in the United States of America 


QUAM-NICHOLS COMPANY 


238 East Marquette Road + Chicago 37, llilinois 





CONVERT YOUR TUBE TESTER INTO A HIGHLY 
ANOTHER EFFICIENT PICTURE TUBE TESTER 


[Tlepeuny } No other CRT Adapter does 


as much as the MULTI-HEAD! 


Se i TEST ALL 


BLACK AND 
WHITE PICTURE 
TUBES 


= TEST ALL 
The MULTI-HEAD incorporates: COLOR 
2-pin socket—for all standard base black and white tubes - PICTURE TUBES 


-pin socket—for all 110 degree narrow-neck RCA type tu 
-pin socket—for all 110 degree narrow-neck Philco and Sylvania type tubes 
4-pin socket—for all color TV tubes in use today Model MH-1 45 
olor gun switch—for checking the red, green and blue color guns separately ode : 
MULTI-HEAD Net 


See your electronics parts distributor 
77 SEARING AVENUE, MINEOLA, NEW YORK 
MERCURY ELECTRONICS CORP., West Coast Office: 4306 W. Victory Bivd., Burbank, Calif 





> 


a” 


from end of mounting post. High 
low-output voltage cartridges. Turn 
lever snaps out for replacement. Bri 
- gray. —Sonotone Corp., Elmsf: 


FM ANTENNA, Lark. S-typ« 
rection design. Available as in 
antenna or complete kit. Golder 
dized.—Technical Appliance Corp. (TA 


CO), Sherburne, N. Y 


UHF ANTENNAS. TR604, 4-b: 
primary uhf translator locatior 
606, 6-bay for near-fringe uhf; TR 
(shown), 12-bay for fringe an 
fringe. For improved broad-ban« 
sponse on channels 70-83. High 
heavy-gauge, galvanized, weld: 


rod construction. Oversized 
formed cardioid dipoles of « 
proof solid aluminum rod. Hal! 
horizontal and vertical spacing of 
Solid busbar multistage phasing 
formers for constant 300-ohn 
ance over uhf translator spe« 
JFD Electronics Corp., 6101 16t 
Brooklyn 4, N. 


BOOSTERS, TV and FM. Ds 
preamp (shown): remote powe! 
mast-mounted; 2 tubes; 5% 

6% x 4 inches; iridite-finish 


» 
=) 


num case. HSA-43:; 3-set coupl: 
tube; special circuitry; 4% x 4 
inches; die-cast case; brown anc 
finish.—Jerrold Electronics Corp.. 
and Lehigh Aves., Philadelphia 
TRANSCEIVER TRC-27 for 
band. Meets FCC requirement 
pletely wired, ready to operat: 
and 12 vde transistorized pow: 
plies, positive or negative grou 
tubes, 5 with dual stages. El 


Rtacsnaye 


switching. Crystal-controlled tra 

ter and receiver each with 22 pos é 
channels. 4%-inch PM speaker Pi ish-t 
talk dynamic microphone. Light gray 
enamel finish, 5 x 13 x 7 inches.—Radio 
Shack Corp., 730 Commonwealth Ave., 
Boston 17, Mass. 


CONTACT CLEANER, Formula B¢ 
RADIO-ELECTRONICS 





ic and portable equipment. ST-25 (not 
shown), single-contact type for micro- 
phones, amplifiers, transmitters; tape 


4. Lubricates and conditions. 6-oz push 
button spray can with 5-inch plastic ex- 
tender.— “Siscteunde Chemical Corp., 813 
Communipaw Ave., Jersey City 4, N. J. 

ILLUMINATED MAG NIFIER. _5- 
inch-diameter 4-power magnification 
ground and polished lens surrounded by 


recorders, headphones. — Switchcraft, 
Inc., 5555 N. Elston Ave., Chicago 30, [0-1 
Ill. tal amplifiers 
DUAL PURPOSE TEST INSTRU. 2 t0 200,000 | 
MENT model 400. 20,000-ohms-per-volt Sitivity U.1 volt 
vom and capacitance meter. Slope front !¢- 
ousSIY Variable g 
tor type 


50,000 cycles 


} position 





Yy phase sniit Det 
Co., Benton Har! 
CAPACITORS 
miniatures ele 
range 40°C 
cults, ¢ QM 


ac] 
SsCal 


22-watt circular fluorescent tube. Re- 
flector swivels for rotating in complete 
circle or up and down tilting.—G _— 
11 Moonachie Rd., Hackensack, N 
CONNECTORS. Molded cable assem- 
plies. Y-type junction ST-90 for head- 


? 


projects 4%-inch meter forward. 3 _ lyte 

knobs and 3 jacks. Wide range of oper- MIL 

ation. — Mercury Electronics Corp., 77 = varied 

Searing Ave., Mineola, N. Y. 1 fo 40°C 

phones, binaural and stereophonic head- OSCILLOSCOPE KIT for gore range—Pyramid Ek 

sets. ST-26, 4-contact type for electron- purpose, medical, industrial use. Model Blvd., N. Be 
All specifications on these pages are » from manufacturer's data. 


C-3965; 
sizes 


sea ie 


son 


Replace imort equipment with the only 


Ie 


mobile-type ceramic microphone 
many improper, tape 
crophones now being used on CB equipment. 
relay operation with easily 
difications (if necessary); 
with each microphone; hanger 
h bracket for mobile rig mounting; 
foot extended), plastic- 


placement for ats 


itch wired for 


reliiel mo 











ee) 
See THE 
butor, listed 
in stock. 





MICROPHONE COMPANY 
933 17th St. N.E 
Cedar Rapids, lowa 


ARKANSAS 
Little Rock: Southern Radio Supply 


Texarkana: Lavender Radio & T.V. Sup. 


CALIFORNIA 

Downey: Net Electronics 

Hemet: Gil Severns 

Hollywood Pc acific Radio Exchange 

Los Angeles: Radio Product Sales 
The So ound Foyer 

Oakland: Elmar Electronics 

Sacramento: Selectronics 

San Francisco: Market Radio S$ 

San Pedro: Marine Radio Service 

DISTRICT OF COLUMBIA 

Washington: Electronic Wholesa 

FLORIDA 

Miami: East Coast Radio & TV 

Tampa: Kinkade Radio Supply 

GEORGIA 

Atlanta: Specialty Distributing 

ILLINOIS 

Chicago: Nationwide Radio 

La Salle: La Salle Electronics 

INDIANA 

Anderson: Seybert’s Radio Sup, 
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Bloomington: Stansifer Radio Co, 
Evansville: Hutch and Son, Inc. 
Ohio Valley Sound 
Fort Wayne: Pembleton Laboratories 
Indianapolis: Brown Distributing Co. 
Graham Electronic Sup 
Von Sickle Radio Supply 
George's Electronic Sup 
gan City: Tri-State Electrical Sup. 
nd: Buck’‘s Hi-Fi 
mond: Fox Electronics Company 
erre Haute: Midwest Supply Company 
1OWA 
jar Rapids: lowa Radio Supply 
Des Moines: Radio Trade Supply Co, 
KANSAS 
Topeka: Acme Radio Supply 
KENTUCKY 
Lexington: Radio Equipment Co. 
Louisville: Arcby Electronics 
P. |. Burks Company 
LOUISIANA 
Baton Rouge: Davis Electronics Sup, 
New Iberia: Brooks Electronics 


MASSACHUSETTS 

Boston: A. W. Mayer Company 
Radio Shack Cors 

Lawrence: Alco- Electronics 

MICHIGAN 

Ann Arbor: Pur 


Dom ts High | 


MINNESOTA 
nnear S 


miSSOUR! 


NEW JERSEY 
Ber 

ersey City : Nic 
Mountainside 
NEW YORK 
Buffalo: Ra 
Farminada 
Forest Hills 
Mt 


Feder 


Verr 
New York 


OHIO 
Cleveland 


OKLAHOMA 


OREGON 


PENNSYLVANIA 


TEXAS 


VIRGINIA 


WISCONSIN 





BECOME A RADIO TECHNICIAN 
for only $26.95 


BUILD 2O0RADIO 


CIRCUITS AT HOME 


with the New Progressive 
RADIO “EDU-KIT"* 
All Guaranteed to Work! 
— me PRINTED CIRCUIT GROUNDS 


PRACTICAL only The ground circuit of a printed-circuit board 


i. 95 x | connect to the main chassis securely, adequately a1 
: manently at all ground points. Some circuits will p: 

: with only one such ground, but many printed board 

j high-frequency signals and the loss of a ground may 


instability and other undesired effects. 

j When renewing a board, or replacing the ground 

12 RECEIVERS TRAINING ELECTRONICS after service t a small star washer under eacl 

3 TRANSMITTERS TECHNICIANS SINCE 1946 ! 

SO. WAVE GENERATOR No Knowledge of Radio ; ‘ 

AMPLIFIER nggy yt a aii an into the plating, but not enough to tear or break 
i a i) : » 

SIGNAL TRACER Tools needed lug with shake proof teeth does the job too 


Excellent Background for TV 


SIGNAL INJECTOR School inquiries Invited handy place to clip a vtvm ground lead in 
CODE OSCILLATOR Attractively Gift Packed Lau rence Shau 


FREE EXTRAS ; ie 

@ SET OF TOOLS @ RADIO & ELECTRONICS TESTER @ ELECTRIC USING SINE WAVES 
SOLDERING IRON @ TESTER INSTRUCTION MANUAL e@ MEMBER. 

SHIP IN RADIO-TV CLUB: CONSULTATION SERVICE @ Hi-Fi GUIDE A sine wave, viewed on a scope, will reveal certai: 
@ QUIZZES @ TY BOOK @ FCC AMATEUR LICENSE TRAINING P distortic pene = GA) ee RD 
@ RADIO BOOK e@ PRINTED CIRCUITRY e@ PLIERS-CUTTERS of distortion. diagram shows the appearanc 
@ ALIGNMENT TOOL @ WRENCH SET @ CERTIFICATE OF MERIT sine wave, before and after harmonic distortion.) The 

@ VALUABLE DISCOUNT CARD wave at the output of an amplifier should look 


WHAT THE “‘EDU-KIT'' OFFERS YOU | sine wave applied to the input. A sine-wave 
The ‘‘Edu-Kit"’ offers you an outstanding PRACTICAL HOME RADIO COURSE at , . . 
a rock- eaten price Our kit is designed to train Radio & Electronics Technicians, also show overall amplifier gain or stage gain 01 
making use of the most modern methods of home training You will tearn radio 
theory, construction servicing, basic Hi-Fi and TV repairs, code, FCC amateur 
license requirements 
You will tearn how to identify radio symbois, how to read and interpret sche- 
matics, how to mount and lay out radio parts, how to wire and solider, how to operate 
electronic equipment, how to build radios Today it is no longer necessary to spend 
hundreds of dollars for a radio course A. = receive a basic education in radio, 
worth many times the small price yo miy $26.95 complete 
THE KiT FOR EVERYONE 
The Progressive Radio ‘‘Edu-Kit'’ was specifically prepared for any person who 
has a desire to learn Radio. The ‘‘Edu-Kit'’ has been used successfully by young 
and old in all parts of the world, by many Radio Schools and Ciubs in this countr 
and abroad it is used for training and rehabilitation of Armed Forces Personnel 
and Veterans throughout the world accoer AFTER 
The Progressive Radio a requires ye instructor All instructions are 7 ~ 
inctuded Every step is caref annot make a mistake 4 t Il } f 
PROGRESSIVE TEACHING METHOD A sine-wave test will not show up frequency 
The Progressive Radio ‘‘Edu-Kit’’ is the foremost educational radio kit in the : I “My 
. and is universally accepted as the standard in the field of electronics training (loss of highs yo lows) since only one particulat 
‘“‘Edu-Kit'’ uses the modern educational principle of Learn by Doing.’’ 2 - a 
Therefore, you will construct radio circuits, perform jobs and conduct experiments is amplified at a time (use square waves if you 
to illustrate the principles which you learn ¥ f | . | . . . 1 
ow begin by examining the various radio parts included in the ‘‘Edu-Kit.’" You . Ss ( rh ¢ . Nneie tj 
» function. theory and wiring of these parts. Then you build a simple or 10 f high or low frequencies). IM distortion 
this first set ou will enjoy listening regular broadcast stations, , since 4 - _ ep . ats 
prastion seating and troubleshesting Then you build a more ad- | not show up since it is produced by the hetrodyr 
advanced theory and techniqu Gradual! in a pro- > al - . 
your own rate Yeu will find youre if sconstructing more | or more freq iencies and cannot be detected 
radio circuits, and doing work like a professional Radio | , " , 
single-tone sine wave.—W. C. Warren 








Tighten securely enough so the teeth of the 

















in the ‘‘Edu-Kit’’ course are twenty Receiver, Transmitter, Code Oscil- 
Signa! Tracer, Signa! injector Saueye Wave 
se are not unprofessional ‘‘breadboard’’ experiments, but genuine rad i 
constructed by means of professional wiring ona at ring on metal chassis uv . nia bl eT.Tr cs ml ~ —noe8 
woe sadle caupirediion tnowe' ae <*Oriated Ricanitey.” nese elveuite | | SNIVET INTERFERENCE 
> es on your regular r house current 
order to provide a well-integrated and easily-learned radio course [Pac ‘ » 7 > Renee —s . —— . . 
Edu-Kit'’ includes practical $s well as theory; troubleshooting in addi- Occa ionally , dark irre gularz lines may be se 
to construction; training for all, whether your purpose in learning radio be . os . a Bie . 
hebty business or job: propressivety-arranted Material, ranging from simple | right side of the television picture in weak and n 
circuits to well-advanced topics in Hi-Fi and TV Your studies will be further aided : , J an 
by Quiz materials and our well-known FREE Consultation Service signal areas. This trouble (snivets) originates i: 
~ THE “EDU-KIT’’ IS COMPLETE , zontal output tube and is caused by a very rapid 
ou will receive all parts and instructions necessary to build 20 different radio | ' . e* ° be . 
each guaranteed to operate. Our Kits contain tubes, slate « ai = . . a 
ceramic and paper dielectric condensers plate and screen current when the tube operates 
punched metal chassis Instruction - . 1. : 
selenium rectifiers, volume controls knee of its plate characteristic. The sudden change 
e Printed Circuit materiais 


professional cigctric soldering re gi » a use > and screen cur poy ey ey per rf radiation W . 
Tester. The ‘‘Edu-Kit’’ aiso > . d the - | appez Ss on ow- O rNn-DeE y » "ne ) Ss 
Basis ance, Oryite’ it aasitnn tothe fee type Guastianyt on "Se sabes tie MGUk ck Eeeeaeean ‘tee 
Wy ee = sistemas then sdeeee Geet ia aad cua ee 
ols Gt hide, ee oaks See tel Pe aeeerreiras | | Setenns tne away from the Cetection ciremt. 1 
to spend $240 for a Course, but | found your ad and sent for your Kit.’’ work, try making small adjustments of width, line 


UNCONDITIONAL MONEY-BACK GUARANTEE horizontal drive. These adjustments may chang 


The Progressive Radio ‘‘Edu-Kit’’ has been sold to many thousands of indi- ating condition causing the snivets. The third thing 

viduals, schools and organizations, public and private, throughout the world it 1 » 

is recognized internationally as the ideal radio course replace the horizontal output tube. You may ha 

s y popular demand > Progressive Radio Edu-Kit'’ is now available in } | - : 
panish as well as En« n i0re al > » ace >» > . } . 
it is understood and agreed that should the Progressive Radio Edu-kit’’ n I than one re p acement be for e finding one 


returned to Progressive Edu-Kits Inc., for any reason whatever, the pur- j ate > . The “had” 7. . 7, 
od to Progressive “Edu-Kits'’ Inc. for any reason whatever, the pur: eliminate the trouble. The “bad” tube can be used ir 





high recognition which Progressive ‘‘Edu-Kits’’ Inc. has earned through signal areas or sometimes in another TV recei' 
of service to the public is due to its unconditional insistence . 
maintenance of perfect engineering, the highest instructional stand causing any trouble. —M. L. Leonard 
100% adherence to its Unconditional Money-Back Guarantee As a ' 
do not have a single dissatisfied customer throughout the entire 

















SYLVANIA CHASS 1-544-] 
ORDER FROM AD—RECEIVE FREE BONUS RESISTOR AND 
CONDENSER KITS 


| " ; 

WORTH 00 [The complaint was vertical 
Send “‘Edu-Kit’’ Postpaid. § enclose full payment of $26.95. compression, but of a rather 

Send ‘“‘Edu-Kit'’ C.0.D0 ' will pay $26.95 pius postage. - . 
Send me FREE additional information describing ‘*Edu-Kit.’’ unusual type. The compression 
was only in white areas. 
Directly below this area, the 
scanning lines were spread. 


A check of Sylvania service 
| Progressive “EDU-KITS” Inc. "weer ett ° 1 | Gata in our files revealed tha 


data in our revealed that 
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this trouble is often caused by grid current in the picture 
tube (the video signal drives the picture tube’s cathode 
negative with respect to the grid). This grid current dis- 
rupts the waveshaping accomplished in the vertical retrace 
plate and causes a notch in the waveshape at the grid of the 
vertical oscillator. A quick field repair called for inserting 
a 22,000-ohm resistor between the picture tube grid and the 
lead now connected to the picture tube. The resistor isolates 
the picture tube grid.—Warren Roy 


NO SOUND Only Pyramid offers you so much! Only 

If a transistor auto radio is dead (no sound) and the Pyramid gives you highest quality ca- 
power transistor is cold, check the transistor very carefully. : pacitors plus so many ‘‘all new”’ extras. 
Beware of hasty diagnosis. Before ordering another tran- | 
sistor, make a careful ohmmeter test of the output trans- 

1 i s THE VU-PAK 

An entirely new way to package capa 
clear plastic tubes, plainly labeled a 
with the highest quality electrolyt 
capacitors. Each re-usable Vu-Pak 
a blank label, ideal for storing 
tools on your bench or in your too! kit 





TPUT TRANS 








T TO 


R JOIR 
ER NT 


former, especially if it is an autotransformer type. The EXTRA OFFER 
transformer tap may be open because of an imperfect solde1 
joint, causing the same symptoms as a defective transistor! 
This defect can usually be repaired. Carefully slit the paper 
covering the transformer to expose the leads. Then clean 
and resolder, coat with insulating compound and retape. 
Jack Darr 


MAGNAVOX 105 SERIES 


The complaint was that, about once a week, the picture 
would fall into some peculiar behavior sounding to us like 
a piecrust or multiple-triggering condition. We replaced the 
horizontal sweep tubes and after a short air test told the JEWEL BOX Handsome tan plast high impact cabinet 








customer to let us know if there was any further trouble. with 9 drawers, contains 45 assorted Mylar*- 
We were back again 4 days later and this time were lucky | paper Gold Dip capacit type 151. Practical 
enough to have the set act up while we were there. Sure sae ... convenient focstorage in your shop, or 


ik 


enough, it looked like multiple triggering since each scanning K home. Actual value of the Jewel Box with 45 
line was displaced from its sidekicks. We also discovered | Bi Gold Dip capacitors—$19 dealer net only 
that, each time the trouble cleared up, we could make it | _ - = ep $9.25. 
recur by turning the brightness control way down. 

From this we deduced that the offending component must 
be directly associated with the high voltage since varying 
the brightness does affect the current flow through the 
second-anode supply source. A new 1B3 did not help and 
neither did a high-voltage capacitor and limiting resistor. 

We pulled the set and installed a new flyback transformer. 
Although we had never seen a flyback behave in this manner “GOLD STANDARD” 111 KIT 
before, it seemed like a logical hunch—and it paid off. The ear tucit ged box containing 
old transformer was evidently setting up its own parasitic 
oscillations, giving all the symptoms of a defective afc cir- 
cuit.—F rank A. Salerno 


Gold Dip capacitors are a vailable in Clear- 
Vu paks ... 5 to a package. Find them on 
Pyramid’s new Whirl-c t on your favorite 
parts distributor counter 


MOTOROLA CAR RADIO 78MF 
The trouble was a loud squeal no matter how the volume 
control was set. A check of this receiver revealed an open 
THIS CAP OPENED eke $15 LYTIK-KIT 

: i Hinged cover, clear lucite box with 
15 assorted miniature low voltage 
electrolytic capacitors for transistor- 
ized circuit replacements, type 
MLV. This Kit is a constant com- 
panion to any busy serviceman. 
Actual value, $20.60, dealer net 

only $10.30. 


f OUTPUT 
——> TRANS 


DISTRIBUTOR DIVISION: UNION CITY, NEW JERSEY 
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500-xf electrolytic in the transistor power output stage. 
The solution was to replace the open electrolytic with a 
new one.—M., L. Leonard END 
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ic aot ie? NEWS 


tool in my daily servicing. 

With my Photofacts | am able to 

complete a job in just half the A i—— =—_—__— 

time it would take without them Sagi . NATESA ANNUAL CONVENTION 
. Membership in the PEET pro- " The National Alliance of Television 

gram is the best thing that could & Electronic Service Associations met 

in Chicago, Aug. 19-21. Those attending 

represented 98 affiliated cities and t 

attendance showed a 30% increase 

last year. 

year of full-time servicing.” o Following a closed council meetir 

—A. Kish, Jr. the day before, the convention offic 

opened the morning of Aug. 19. M 

Finneburgh, vice president in 

of public relations at the 

Antenna Co., was keynote speak« 

ing the convention and le 

according to TESA News, \ 


s es «@ inspirational talk ... the kind 
Service Technicians! you FARN MORE... you can hear a pin drop in the 


An important part of the convent 


YOU RATE with the public when you OWN —&venit From’ New" Ovieans teen 


. the new NATESA president. H« 
: . . ceeds Mac Metoyer. 
the PHOTOFACT service data library! Other officers elected were: Wall 


Hirschberg, St. Louis, secreta 
You enjoy maximum earnings as the HOW TO STAY AHEAD... 








happen to any Electronic Tech- 
nician. | believe | speak from 
experience as this is my 19th 


Al's Radio & Television 
Carteret, N. J. 


eral; Nelson Burns, Memphis, r¢ 
treasurer; Irving Toner, East 


owner of a complete PHOTOFACT Yes, the truly successful Service president; T. R. Nabors, East 


Service Data Library! It’s inevitable, Technicians are those who own vice president; John Grahan 

because no matter how expert you are, thecomplete PHOTOFACT Library, Central secretary; Harry Eale 

you can always save more time on who can meet and solve any re- Central vice president; Ralph W 

any job, get more jobs done daily— pair problem—faster and more dyke, West Central secretary; Wit 
" ‘ 


: p s he gana gga profitably. And these men keep Haines, Western vice president 
EARN MORE, DAY IN AND DAY OUT... ahead because they're on a Stand- Jim Humphrey, Western secret 


What’s more—as the owner ofa ing Order Subscription with their OUERY SERVICE RATES 
complete PHOTOFACT Library, you Distributors to receive all new mi, 39 ahininh te abd te ee 
know your customers’ sets best. You PHOTOFACTSastheyarereleased charging proper, reasonable 
can actually show each customer you monthly. (They're eligible for the service work, the Tri-State ( 
have the PHOTOFACT Folder covering enefits of membership in PEET, — Television Service Associatior 
his very own set. Result: You command too—see below!) circulate questionnaires among it 


fo pommaet < » wih ONLY $10 DOWN puts the com- bers in New Jersey, Delaware 
public respect and acceptance which plete PHOTOFACT Library in your Pennsylvania asking for inft 


paves the way to more business and shop—and you have up to 30 months on business problems. The a 
earnings for you. to pay. See your Sams Distributor stresses that there will be 
today, or write to fixing. 

Howard W. Sams The results of the survey 
used only to assist membe 
not charging enough or who ar¢ 
ing too much. 


SERVICE CALL 

TSA Service News states 
technicians have been asking 
definition of a service call. The 
the following definition adopt 
NATESA: 

“Service Call: Consisting 
time to the home, the inspectior 
testing of circuit tubes, ar 
adjustments, with a 30-n 
limit and no chassis pull. Beyor 
30-minute time limit, regula) 
rates apply.” 

TUBE WARRANTIES 

R. M. Andrews, assistant 
sales manager for Tung-Sol 
mended discontinuing receiving 


NOW IS THE TIME TO JOIN 


THE POWERFULNEW PROGRAM [AES Or fon 
FOR QUALIFIED TECHNICIANS | [YOM—MN eae Oe cralie 6, Ind. 
lf you now own a PHOTO- 


FACT Library or plan to own 
one, you can apply for mem- 
bership in “PEET.” It's the 
first industry program really 
designed to build powerful 
public acceptance for the 
Service Technician who qual- 


| 

| 

| 

| © Send me full details on the new “PEET" Program. 

| 

| 

| 

| 

| 
ifies. Builds enviable prestige | My distributor is_ 

I 

| 

| 

| 

! 

! 

J 


] Send full information on the Easy-Buy Plan and Free 
File Cabinet deal. 


2 I'm interested in a Standing Order Subscription 


0 I'm a Service Technician ( full-time; part-time 


and business for its members. 
Benefits cost you absolutely 
nothing if you qualify. Ask 
your Sams Distributor for the 
“PEET” details, or mail cou- 
pon today. 


Shop Name 
Attn: 


Address 


ae ae ae ee a ee ee coe ee ee ee ee ee ee ee oe os 


City 
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warranties and 
of the tubes some 30% 
convention in Chicago. He 
recommendation by stating that with 
the quality now put into tubes, the 
industry could actually dispense with 
all warranties and make a policy of 
adjustment when and where necessary. 
In this way, the industry could save 
hundreds of thousands of dollars in 
handling, and also do away with one 
of its big by-products, namely the 
“dishonest tube jockey who is often the 
plague of the service technician.” 
ESFETA ON LICENSING 

At a recent meeting in Buffalo, N. Y., 
Daniel Hurley, chairman of the Empire 
State of Electronic Tech- 
nicians Associations license committee, 
presented a final draft of the ESFETA 
sponsored state license bill. A delegate 
from Long Island introduced a motion 
that the license bill include a provision 
for licensing the shop owner as well 
as technicians. After debate, the motion 
defeated. Then the bill 
the delegates for final ratifica- 


educing the retail price 
at the NATESA 
backed his 


Federation 


was was pre 

sented t 

tion. 
The vote to accept the final draft of 


the bill was unanimous. 


NEWS FROM G-E ST. LOUIS 
Independent service dealers in St 
Louis were notified by General Electric 
that the company was discontinuing 
“out of warranty” service. The 
marks the culmination of TEAM efforts 
to get G-E to change its policy accord- 
ing to TEAM News. 

Under the new policy, there will be 
franchised G-E with 
approved telephone book listings, store 
identification, technical assistance, parts 


news 


service dealers 


and service information. 
THIS IS JUSTICE? 
From CSEA 
this true tale. 
In early March of this year, a man 
14-inch portable for an 
checking it completely, 


member Lee Hoy comes 


brought in a 

estimate. Afte 
Lee found two bad tubes and a shorted 
tube and called the man, who 
not to repair it, and that he 
ip in a few days. When 
$3.50 for 


picture 
told him 
would pick 
he came in, Lee asked for 
and the gentleman (?) 
hit the ceiling and that he 
refer the to his attorney. 

Subseque ntly, Lee letter 
from the attorney demanding the return 
of the set or legal action would be taken. 
Turning this letter over to his own 
attorney, Lee heard nothing more until 
March 24, when he received an order to 
appear in Small Claims Court on a 
claim of $115.00, plus cost of the rental 
of a set while the set was 
being held. 

On April 24 Hoy appeared in court, 
Sims and was ordered to 
charge and pay 


the estimate fe« 
said would 
matte! 


received a 


television 


before Judge 
release the set at no 
the man $30 for the rental of a TV 
while his held. The 
had not told the man that there would 
be a charge, even though he did have 
a sign stating that a charge 
would be made for estimating repairs.” 

The moral: Have a large sign posted 


was reason—*“ Lee 


posted, 
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and point it out to each customer in a 
case such as this. Better yet, deliver 
to the customer a claim check on which 
you have stated that there will be 
fee and how much.—(CSEA) 


CALIFORNIA WAGES 
INCREASED 

RTA-SCVSC directors at a 
regular meeting made the 
changes in their pay scales: 
Apprentice pay begins at 50° of 
journeyman’s pay for the first 6 
months, ¢ each month, 


“ent 
recent 


following 


increasing 5% 
with boosts of 10% each 6 months dur- 
ing the final year. Thus, the beginning 
apprentice pay is raised from $1.32% 
an hour to $1.50. The current journey- 
man wage is $3 an hour. 

The increase is part of a p 
designed to make TV and radio serv- 
icing more competitive with surround- 
ing industry which has lured many 
technicians into manufacturing and 
research and development 
fringe benefits. 


WINS “MAC” AWARD 

The motion picture industry 
“Oscar,” television has the 
and TSE (Television Service Engineers, 
Inc.) has the “MAC.” Just as the 
Oscar and the Emmy are the highest 
awards in their respective fields, the 
MAC award is the highest honor which 
TSE can bestow upon a membe an 
individual. 

This year the award 
Hester. It is inscribed, as always, 
recognition of outstanding effo 
behalf of the industry and the 
Service Engineers of G 


’ 


ogram 
beca Ist of 


“Emmy” 


went to 


vision 
Kansas City.’ 


SERVICE CHARGES 

This story comes from the New Y 
State TSA News. 

We are 
ervice charge to 
hard also, just tell people th 
that happened in our shop. 

A useless, idle loafer 
into our shop asking for ; 
became furiously affronted up« 
a dime from a sympathetic 
Th “bum” said he had .nev 
nsulted in all his life. He vowed 
much 1 
little old dime from any 

So, as you can ee, ever 
are going up. 

ARTSNY STUDIES CITIZENS 

BAND 

The Associated Radio Televisio1 
Servicemen of New York together with 
RCA distributor Bruno-New York ran 
a technical demonstration and lecture 
on Citizens-band radio that. was open 
to the public. Held at the Central Plaza 
Annex in, New York City, it 
ducted by Chet Gaven, Bruno’s district 
sales manager. Each who came 
to the lecture received an 
for a Citizens-band station license. 


BBB TO SET STANDARDS. 
ARBITRATE DISPUTES 
Uniform standards of repair, ethical 
advertising and charges will be set by 
a proposed Television Service Dealers 


finding it hard to 
$5.95. If you 


never, as as he eeded 
1] 

f 

fello 


was con- 


pel son 
application 


Div. of the Better Business Bureau of 


important NEW 


SAMS BOOKS 


Electronic Organ Handbook 


by H. Emerson Anderson 


ONLY BOOK OF ITS KIND 
ON THIS IMPORTANT SUBJECT 


rmation you 
this brand- 
ket! Over 
organs are 
y radio- 
ience, plus 
matics, de- 
lata and 
rmation in 
ready for 
profitable service work 1. Twel 
wrehensive chapter 
Conn, Gull 

‘Thomas 

plains general oper 


lata on the 


you ve 


tions. 2/2 


Video Speed Servicing 


NEW VOLUME 5 
st volume in Sam M 
very useful series. ¢ r 

nore practical t 

8 for soilvin 

3 in major 


rv 


hint is ac« 
planatory diagram or sche 
ic. An invaluable, time 


160 $995 


Only 


ompanied Dy 


shop reference 
pages; 844 x 11 


TV Tube Location Guide 


NEW VOLUME 10 


ible series. 
data for 
159-1960. 

i function of 

f models— 

ble and re- 
ves without 

s! Shows major 
ement; signal 
tion on socket; 
ments; fuse 


failure 
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HOWARD W. SAMS & CO., INC. 


Order from your Sams Distributor today 
or mail to Howard W. Sams & Co., Inc 
1720 E. 38th St., indianapolis 6, Ind 


Dept. L-20 
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Memphis (Tennessee). 
“We have been handling about 1,000 


public inquiries and complaints about 
Jr., BBB manager, said. “It is quit 
apparent that the industry is suffering 
tubes by from a lack of public confidence and 
understanding. We all know that most 
® of Memphis’ 200 licensed shops 
mperex honest and fair, but there is a f 
group who give the industry a 
name.” 

The most frequent complaint 
replacing parts unnecessarily, ch: 
new prices for used parts, low « 
and high prices, inadequately 
men and bait advertising. 

The BBB’s new division will 
a code of ethics to which me 
would subscribe, undertake an 
tising and public-relations prograr 
regain public confidence (cost 
gram to be borne by qualified 
dealers), set up a grievance comn 
to investigate complaints, set 
arbitration panel and a committ 
work with city officials to get 
nances passed that will eliminate 
desirable operators. 

The BBB set up a similar g 
handle complaints and dispute 
laundry and dry-cleaning indu 
Their arbitration panel consist 


circuit by 


SARGENT: 
RAYMENT 








In designing the new SR-2051 100-Watt Stereo « Amplifier, 
the Sargent-Rayment engineers needed truly superior 
power supply regulation for the high rated output of this 
instrument. After intensive comparison tests, they chose laundry-cleaner industry men, 
two Amperex 5AR4/GZ34 Rectifier tubes. housewives, a BBB official and 

For Power Output, they wanted a tube with high effi- retailers. The panel does not knov 
ciency and high sensitivity, produced to standards of names of the principals in any dis] 
absolute uniformity, in order to assure maximum power They are referred to as “Custom« 
output, plus inaudible distortion. Their goal was achieved and “Dealer B.” 


‘ask Amperex with four Amperex 6CA7/EL34’s Members of the program 


These and many other Amperex ‘preferred’ tube types 
yee have proven their reliability and unique design advan- 
ii tages in the world’s finest audio components. 
about hi-fi tubes Applications, engineering assistance and detailed data At the first organizational 
for hi-fi circuitry are always available to equipment manufacturers. Write: 26 firms signed applications 
Amperex Electronic Corp., Special Purpose Tube Divi- the program. 
sion, 230 Duffy Avenue, Hicksville, L. I., New York. ; 7 
NEW APPRENTICE PLAN 


OTHER AMPEREX TUBES FOR QUALITY HIGH-FIDELITY AUDIO APPLICATIONS Pencil 


POWER AMPLIFIERS | RF AMPLIFIERS INDICATORS the number of steps between 
6CA7/EL34: 60 w. distributed load | gEsg: Frame grid twin triode | 6FG6/EM84: Bar pattern apprentice and journeyman té 
énas/tiea, 1? w. a ull GERS: Frame grid shielded triode 1M3/DM70: Subminiature “‘excla- by the International Brothe 
. arty GEH7/EF183: Frame grid pentode mation" pattern Electrical Workers Local 46 
6CWS5/EL86: 25 w., high current, for IF, remote cut-off Liectrica orkers soca ry 
low voltage . 
SBMB/ECLEZ: Triode-pentode, 8 w., | SEIT/EFI84: Frame grid pentode SEMICONDUCTORS Wash. 
push-pull for IF, sharp cut-off 2N1517: RF transistor, 70 mc According to Don Macpher 
6AQ8/ECC8S: 2N1516: RF transistor, 70 mc s 2=<c Te sent: . the 
VOLTAGE AMPLIFIERS Dual triode for FM tuners pete hand a - trem business representative of the 
6267/EF86: Pentode for pre-amps , : F Stor, . the apprentice would work in 
12AT7/ECCBI: \ T t | 6DC8/EBF8S9: Duo-diode pentode InS42: . : 
' , . " 2 days a week in his first year 
12007 /80082 cn cues eee | RECTIFIERS Matched pair discriminator 2 day k in his first } 
: . ’ eaae ” Pp 
12AX7/ECCB83: ) microphonics ee kd diodes other 3 days in school. The sec 
6V4/EZ80: Indirectly heated, 90 mA ; * : " 
GBLB/ECFBO: High gain, triode- INB7A: would have him in the shop 
pentode, low hum, noise and 6CA4/EZ81: Indirectly heated, 150 mA AM detector diode, make with @ dawe anand f 
microphonics | 5SAR4/GZ34: Indirectly heated, 250 mA subminiature week with < Gays spent in s 


What articles would you like to see published in RADIO-ELECTRONICS? third year would be spent in 
Maybe you're the man to write them. Ask for an author's guide. full time. 
RADIO- ELECTRONICS 154 West 14th St. New York 11, N. Y. The apprentice would start 


identified by decals in the 
windows. 











the journeyman’s pay as he does in th 
SPODLOCR CES SUPREE tet TAPE RECORDERS present program, but he would adv: 
to full pay in two steps instead 
SCIENCE i) 27 or 36 MOS. HI-FI COMPONENTS previous three. 
MATH a Ss SLEEP LEARN cg Mr. Macpherson said this w 
— : ag ag WALUES the small shop that cannot 


y quality recording FREE me ¢ : . P or that 
ced tape ccs or cans | 196) CATALOG hire a full-time man o1 , 


DRESSNER, 69-02RE 174 St., Flushing 65, N.Y afford to have a full-time jou 
instructing the apprentice at al 


are ~~ u eptember, ( v TESA-SHEBOYGAN ELE(¢ TS 
eahe trom a: an oon = T.V. and RADIO TUBES 


Accelerated year-round program prepar« 
ployment in —y ~ ¢ Science and Engine 
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* actal eng ix - + og am pleted n. 36 mont ‘start SERVICEMEN << 








ALL TOP NAME BRANDS The Television and Electronic Service 
€0-10-5% New—first quality--reguiar boxed—No Job- | | ASSOciation—Sheboygan County ( Wis.) 


lots, closeouts or pull-outs. SEND for catalog . to Paces, . aw ‘-esident: “Tro. 
(Representatives. wanted for ane states. High electe d Fre d Le onard, presi lent ’ Eh s 


neccngem | Van Shuy, vice president; Paul Miller, 
RADIO TUBE SPECIALISTS | secretary; John Bruder, treasurer; and 


397—7th Ave., Brooklyn 15, N.Y . + ~ 
~ “ Roger Curtiss, NATESA director END 


20 buildi ngs i acelin 
Earn board wh studyi %, Write 
omplete information 
70 E Washington Boulevard, Fort Wayne 2, Indiana 
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NEW semi-conductor device stands 
out this month. It is a tetrode de- 
vice called a Binistor. All other releases, 
with the exception of TV damper 
tube, are also in the semiconductor 


computer and 
The diagram shows a cil 
these transistors a 
switch cascade that ope. 
rate, 
Maximum 


as 
a 
category. 
2N1302,-'1303: 
1306—'1307 
Three 


junction 
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Send for Coynes 
7-Volume Job-Training Set 


on 7-Day FREE TRIAL! 


Answers ALL Servicing Problems QUICKLY 

Makes You Worth More On The Job! 
Put money-making, time-saving TV-RADIO-ELECTRONICS 
know-how at your fingertips—examine Coyne’s all-new 7-Volume 
TV-RADIO-ELECTRONICS Reference Set for 7 days at our 
expense! Shows you the way to easier TV-Radio repair—time 
saving, practical working knowledge that helps you get the BIG 
money! How to install, service and align ALL radio and TV sets, even 
color-TV, UHF, FM and transistorized equipme nt. New photo-instruc- 
tion shows you what makes equipment “tick”. No complicated math 
or theory—just practical facts you can put to use immediately right 


in the shop, or for ready reference at home. Over 3000 pages; 1200 
diagrams; 10,000 facts! 
SEND NO MONEY! Just mail coupon for 7-Volume TV-Radio Set on 7-Day 
FREE TRIAL! We ‘ll include the FREE BOOK below. If you keep the set, 
pay only $4 in 7 days and $4 per month until $27.25 plus postage is paid. 
Cash price only $24.95. Or return set at our expense in 7 days and owe 
nothing. Either way, the FREE BOOK 
‘LEARNED MORE FROM THEM yours to keep. Offer limited, so act NOW! 


THAN FROM 5 YEARS WoRK!” || FREE DIAGRAM BOOK! > 
roe 


1 











18 


*‘Learned more from your first two ws a} om you this book, : Radio- 
volumes than from 5 years work."’ elevision Picture Patterns and Diagrams Ex 
—Guy Bliss, New York plained’’ ABSOLUTELY FREE just for examin 

y ' ‘ ing Coyne 7-Volume Shop Library on 7-Day 
**Swell set for either the service- FREE TRIAL! Shows how to cut servicing time 
man or the beginner. Every service by reading picture-patterns, plus schematic dia 
bench should have one.''—Melvin gram 


for many TV and radio sets, Yours FREE 
whether you keep the 7-Volume Set or not! Mail 
Masbruch, lowa. Jn, 


big “150 


coupon TODAY! 
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*Values in parentheses apply to n-p-n devices only. 
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Like Having An Electronics 
VOL. 1—EVERYTHING ON TV- 
RADIO PRINCIPLES! 300 pages 
of practica ions; hun- 
dreds of illustrations. 

VOL. 2—EVERYTHING ON TV- 

RADIO-FM RECEIVERS; 403 

pages; fully iilustrated. 

VOL. 3—EVERYTHING ON TV- 

RADIO CIRCUITS! 336 pages; 
of illustrati circuit 





pages. 
ALL 7 BOOKS HAVE BRIGHT, 


1565, 


PTrounp 


3 3 
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150 
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10 


1566 
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Hit 


me: 
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The First 
Practical 
TV-RADIO- 
ELECTRONICS 
Shop 

Library! 


ort Right At Your Side! 
VOL. 5—EVERYTHING ON TV 
TROUBLESHOOTING! Covers ali 
types of sets. 437 pages; illus- 
trations, diagrams. 


VOL. 6—TV CYCLOPEDIA! Quick 
and concise answers to TV prob- 
lems in alphabetical order, in- 
cluding UHF, Color TV and 
Transistors; 868 pages. 

VOL. 7—TRANSISTOR CIRCUIT 
HANDBOOK! Practical Reference 
covering Transistor Applications; 
ever 200 Circuit Diagrams; 410 


MODERN, 


VINYL CLOTH WASHABLE COVERS 


FREE BOOK—FREE TRIAL COUPON! 


Educational Book Fublishing Division 
COYNE ELECTRICAL SCHOOL 


' 
' 
i 
; 1455 W. Congress Parkway, Dept. BO-T! 
’ es! Send me COYNE'S \ 4 
pe Sy ELECTRONICS Set Days FRI 

Patterns & Diarra book FREI 


Name 
Address 
City 


0 Check here if 


you 
charges. 7-Day Mone 


Chicago 7, Illinois 
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i i caded audio amplifier. This cit cuit gin es 
spend one hour a day with either of these | ibedeastanian of tries ‘Tones Yastre 
courses and prepare yourself jae cheng 


(lc=10 ma, le=0) (max) 60 


for a rewarding future lcso (reverse current) 


(Vce=40, le=0) (max) {ua) 1 
2N1564 -1565 -1566 
(Vce=5, le=5 ma, 
eee 


hie 
BASIC §=6 ==>) _~—SséBASSIC oe 


i 
‘alled Binistors, these sili 


( stors, 
ELECTRICITY 2 ELECTRONICS tetrodes are designed for switching 
storage circuits. Typical appli 
i include ring counters, binary 
shift giste and : a 


registers gene 
switching circuits. 








two fabulous illustrated training courses now used by the 
U. S. Navy and the nation's leading industrial firms 


me famous courses sponsored by the U. S. Navy to turn out 
ecord time! More than 100,000 trainees have alread 
f elect ity and electronics with this “learn-by-pictures”’ train- 
more, the nation’s leading firms rely on these courses to tea 
city and electronics. And, now you can learn these impo 


nidctend cat _ 3N56,3N57 


why these courses are the easiest, fastest we lez - 
nd electronics. Each idea is made completely und tan le th sp ‘ - » q > 
eated illustrations. These illustrations are so clea o dram: atic yu imme Maximum ratings of thes 
diately grasp the idea. There's at least one of these illustrations to a page, each units are: 
upported by text that is clear yncise and technically accurate. The illustratior 
nd the text are the perfect cout imation to make the subject completely und Vee 
ndable. (These courses are not available from the U. S. Govt. Printing Office). cs (collector to injector) 


Ves 
BASIC ELECTRICITY BASIC ELECTRONICS Ves 


° 
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Not a Kit, but ee a Wired 
C] Single, $5.95 ea. 
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new “LEADER test tastrament 


LAG-55 AUDIO GENERATOR 
SINE SQUARE 


A multi-purpose generator for 
measurements on audio equipment 
-amplifiers, speakers, networks. 
Three waveforms: sine, square and 
complex for all types of measure- 
ments including response, distor- 
tion, transient and I-M distortion 
checks. Full range is from 20 
to 200,000 cps, output 5 volts 
with minimum amplitude variation 
throughout whole range. 





The LEADER test instruments ore being used in the more than 36 countries 


attesting their excellence in design. performance and usetulness 
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sistors useful in oscillators, timing ci 
cuits and pulse generators where they 
can serve the purpose of two conven 
tional silicon or germanium transistors 

The 2N1671 is intended for general- 
purpose industrial applications. The 
2N1671-A is intended for industrial use 
in firing circuits for silicon controlled 
rectifiers (see diagram) and other ap 


2NI67I-A 


2NI671-A oR B 


plications where a guaranteed mini 
pulse amplitude is required. TI 
1671-B is intended for applicatio 
where a low emitter leakage cu 
and a low peak point emitter cu 
(trigger current) are required 
Maximum ratings of the Gen 

Electric 2N1671 series are: 

Protas (mw) 450 

le {ma} 50 

le (peak) (amps) 

Ve (reverse) 30 


HT-1 through HT-10 
A series of silicon tunnel d 
signed for use in digital pulse 
gating, memory matrices, negative 
sistance amplifiers and microwave 
lators. 
* 


HT-| 
THR 5H 7 
HT-10 t 

All will handle a maximum of 
forward current and 200-n 
current. 

Electrical characteristics 
Hoffman tunnel diodes are: 


Peak Voltage Voltage Typical Neg 
Type Current at I> at ly Resistance 

(ma) (mv) (my) (ohms) 
HT-I 1.0 65 420 220 
HT-2 65 420 180 
HT-3 65 420 150 
HT-4 65 420 120 
HT-5 65 420 100 
HT-6 65 420 83 
HT-7 65 420 68 
HT-8 65 420 56 
HT-9 65 420 47 
HT-10 65 420 39 
Note Ip is current at peak of hara 
curve. Ivy is valley current (current 
point on negative-resistance slope 
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CORRECTION 

There is an error in the 
the capacitor bank used to devel 
5,000,000-ampere are described on page 
45 of the September issue. The value 
390,000) is in s#f, not wef. This is 
apparent from the words immediately 
following the wrong value, which state 
that the bank is made up of 2,000 
capacitors of almost 200 uf each. 

Our thanks to Mr. H. Q. Duguid, of 
Darien, Conn., for bringing this to our 
attention. 
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SIMPLE STEREO AMPLIFIER 


This circuit was described in the 
March, 1959, issue of the French maga 
zine Le Haut-Parleur. It is a simple 
stereo amplifier used in portable stereo 


cartridge connected to its input, the 
amplifier is quite versatile. It has a 
rather elaborate group of controls: a 
MODE control for selecting the type of 


ECC82 /I2AU7 EL84/6B05 


VOLT AMPL 


+ It + 


Li 


record players. Only one channel is 
shown. The actual unit uses two 
ECC82’s, two EL&84’s and a common 
power supply. Despite its being un 
complicated and requiring a crystal 


TRANSISTOR PI 
Integrating the pulses from a high- 
impedance low-current source is dif- 
ficult. In this specific problem, I wanted 
to integrate the pulses from a stand- 
ard Geiger tube to provide a meter in- 
dication with a minimum of circuitry. 
The same circuit and method will prove 
useful in many similar applications. 
The diagram includes a high-voltage 
power supply. Complete information on 
this part of the circuit may be found 
in RADIO-ELECTRONICS, February 1957, 
page 58. Resistor R should have the 
largest value that will let 10 wa be 
drawn through the voltage-regulator 
MERIT FIL TRANS 
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only for those who want the ultimate 


—SHERWUOD.5-3000 I 


FM/MX STEREO TUNER 
operation, a dual VOLUME « 


separate BASS and TREBLE ¢ 
Feedback over two stages 
from the secondary of the output t 
former to the driver tube’s cath 

LSE INTEGRATOR 
tube. This minimizes current drain 
from the high-voltage batter: 

In the pulse integrator part of the 
circuit, the high-voltage low-current 
pulses are stepped down through a 
transformer to low-voltage high-current 
pulses. Almost any interstage trans- 


former can be used here. I used a Chi- 


cago UM-112 to keep size down. Con- 
nect transformer secondary leads for 
maximum current. One way provide 
four times as much as the other 

The pulses are rectified and _ in- READY FOR FM STEREO 
tegrated by germanium diode D and 
capacitor C. The average dc is then 


FM TUNER with “CORRECTIVE” 
INVERSE FEEDBACK 


recept 


CK705 CK72I 
PULSE INTEG yt = —o 2 n a stereo multiplex adapt ther features 


Ly 
AA 


> ywheel t xpanded 
slide rule tuning ale je-follower out 
put, and front pa t vel control 
Sherwood Electr | ot . 4300 


N. California Ave 


Uther fine Sherw 
2000 IT AM-FM 1 


)AM-FM MX 
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If you are a career-minded 
engineer or technician 


RE-DIRECT your 
future aims to 
high standing 
in NUCLEAR 
ENGINEERING 
technology 


Learn Nuclear Engineering Tech- 
nology through an advanced 
home study program offered by 
CRE! Atomics. Enrollment is 
limited. 


ONLY A LIMITED NUMBER OF MEN 
will be accepted at this time for this 
program of home study offered by 
CREI ATOMICS, an expertly-staffed 
extension division of The Capitol 
Radio Engineering Institute. 

U.S. Atomic Energy Commission 
states about the severe shortage of 
tr a1ined people in nuclear technology: 

. the immediate goal is to retrain, 
through short courses...those al- 
ready grounded in traditional disci- 
plines.’”” Through CREI Atomics you 
can now combine your present tech- 
nical education and engineering ex- 
perience with knowledge in nuclear 
engineering and technology. The re- 
sult: increased career opportunities 
and corresponding income advantages 

s the nuclear field develops. 
Program of study includes— 


Nuclear Physics, Reactor Physics, Thermodynamics, 
Reactor Technology, Reactor Controls, Instrumentation 
for Reactor Control, Isotopes, Health Physics—many 
other subjects 


USE THIS COUPON TO REQUEST DETAILED CATALOG 


ns 


CREI Atomics 
3224 16th Street, N.W. 
Washington 10, D.C. 


Please send me complete information 


about CREI A TOMICS. 


1411-G 


street 


job title_ 
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amplified by a 1-stage transistor ampli- 
fier. No serious attempt to use a 2- 
stage amplifier was made as all the 
simple two-stage circuits have too much 
drift. 

With this circuit, the 50-ua meter 
gives a full-scale indication when the 
Geiger tube is held in a 5.0-mr/hour 
radiation field. To increase sensitivity, 


REMOTE-CONTROL 


This four-transistor Citizens-band 
(27.255-me) remote-control transmitter 
circuit appeared in a Texas Instruments 
application note. A crystal oscillator 


2N1107 
osc PWR AMPL 


OR PONI3TO 





Geiger tubes may be paralleled. A de 
amplifier with higher gain also in 
creases sensitivity. 

The entire unit can be packaged in a 
very small box if miniature components 
are used, but even with full-size 
expensive parts the unit will still stay 
in the miniature class.—Edwin N. 
Kaufman 


TRANSMITTER 

with feedback through the crystal taken 
from a tap on the collector coil. Cl 
tunes the circuit to the 

A common-emitter power amp! 


2NI107 


less 


¢ 


crystal fre 
quency. 


7—tt- as 
005 = 


L2 - 
005 «AN 
S-4t-— 6 


LI- eT N* 22 ON 5/8" DIA AIR CORE , "LNG, TAPPED 3-1/2 T FROM GND END 


L2-15ST * 

(BOTH AIRDUX SI6 OR EQUIV) 
and a keyed power amplifier make up 
the rf portion of the circuit. The mod- 
ulator is a free-running.af multivibrator 
which keys the power amplifier at an 
audio-frequency rate. 

The oscillator is a common-base stage 


,15/16" LNG, TAPPED |-1/2 T FROM GND END 


fier is used, and it is triggered on and 
off by the two-transistor multivibrator. 

Naturally, output power is well under 
the 30-watt limit, so before using the 
unit make careful tests to determine its 
effective range. 


AVC FOR HALLICRAFTERS S-94 


The Hallicrafters S-94 is an eight- 
tube ac—de set that covers 30-50 me. 
This band includes civil defense, fire, 
police and other important communica- 
tions. The receiver has built-in relay 
squelch which grounds the control grid 
of the audio output tube when there is 
no incoming signal. However, annoying 
blasting may occur, for example, while 
tuned to a police department whose 
patrol cars and central station transmit 
on the same frequency and a patrol car 
is transmitting while close to your re- 
ceiver. This blasting is not only annoy- 
ing, but speech may become unintel- 
ligible. 

The modification shown here will give 
automatic gain control to minimize such 
blasting. Simply disconnect all wiring 
from pin 1 of the 6BH6 rf amplifier. 


6BHE 

RF AMPL 
v2I2AL5 
RATIO DET 


Jt 


Connect a 250-uuf ceramic capacitor 
between this wiring and pin 1. Also 
connect a 1l-megohm and a 500,000-ohm 
resistor in series—the l-megohm unit to 
pin 1 of the 6BH6 and the 500,000-ohm 
unit to pin 2 of the 12AL5 ratio detec- 
tor. From the junction of the resistors 
connect a .01-uf 400-volt capacitor to 
ground.—Carl C. Seidler END 
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HUGO GERNSBACK, Founder 


Modern Electrics 

Wireless Association of America 
Electrical Experimenter 

Radio News 

Science & Invention 

Television 
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Some larger libraries still have copies of Modern Electrics 
on file for interested readers 
In November, 1910, Modern Electrics 
Prevention of Interference by Selec- 
tive Apparatus, by G. F. Worts. 


Does Wireless Affect Homer Pigeons? 

Why Do Wireless Waves Travel Far- 
ther By Night Than By Day, by 
Professor W. Weiler (University 
of Esslingen, Ger.) 

A Simple Current Gauge, by 
C. Lescarboura. 

Construction of an Exhausted Coher 
er, by Kreigh B. Ayers, E.E. 

Unique Signaling Device. 

New Liquid Microphone. 

Design for an Oscillation Auto-Trans- 
former, by M. A. Deviny. 
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Sencore, Addison, IIl., ts 
a new addition to its present 
which will nearly double capacity. 
Bowden, Sencore president, is 
rounded ky plant personnel and 
wishers as he breaks ground for 


building 
plant 
Herb 
sur- 
well 


the 


new addition. Sencore recently released 
the third in its series of slide films on 
how to use Sencore testers in servicing. 
The latest in the “Old Tubes Sel- 


series, 
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receive a new copy of this ad for re-orders 

10 —- TOP NAME +1U4 —_, serves as 1T4 $1 

4—KENRAD TUBES +6SH $1 
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pm: Die, a, 
tures the Mighty 
Sylvania Electronic 


Just Fade 
Mite tube 
Tubes 


Away,” fea- 
checker. 
Div.’s re- 


ceiving tube operations won the presi- 
dent’s Safety Citation for 15 months of 
operating without a single disabling in- 
jury. Matthew D. Burns (left), presi- 
dent of the division, presents the award 
to Walter A. Weiss (right), vice 
dent in charge of receiving tube 
tions. 
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}1-3%2" TWEETER SPEAKER « w HI-FI 
4-AUDIO OUTPUT TRANS. 5016 type...- 
3- AUDIO OUTPUT TRANS. oko o: 
3-1.F. COIL TRANSFORMERS 56 & 
3-i.F. COIL TRANSFORMERS : 
3-1.F. COIL TRANSFORMERS 262 & 
40-ASST. PRECISION RESISTORS '« 
5 — SELENIUM RECTIFIERS 65m 1.50 « 
4— SELENIUM RECTIFIERS 75me....-.-055- 
3 — SELENIUM RECTIFIERS 250» 
2 — SELENIUM Seecaeens v0 
2 - SELENIUM RECTIFIERS | 
3 - ASST. SIZES RADIO CHASSIS PANS. 
3- VARIABLE CONDENSERS super 42 
50 — STRIPS ASST. SPAGHETTI 
100 - ASST. RUBBER GROMMETS 
4- OVAL LOOP ANTENNAS t 
3-LOOPSTICK ANT. 
3-2 MEG VOLUME CONTROLS 
5-50K VOLUME CONTROLS | .$1 
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35 = MICA COND. 20-820 mmf & 15-1000 mmf .... 
[)} 35—MICA COND. 20-2200 mmt & 15-2400 mmf... . 
[] 35=-MICA COND. 20-6800 mmf & 15-10000 mmf . .. 
35 — CERAMIC COND. 20-5 mmf & 15-10 maf... 
35-— CERAMIC COND. 20-25 mmf & 147 mmf... 
35 —- CERAMIC COND. 20—56 mmf & 15-82 maf... 
35 —- CERAMIC COND. 20-100 mmf & 15150 mmf .$1 
35 -— CERAMIC COND. 20-270 mmf & 15-470 mmf .$1 
]}35—-CERAMIC COND. 20-1000 mmf & 15-1500 mmf$1 
)35-CERAMIC COND. 20~200 mmf & 15-5000 mmf $1 


Electric (¢ 


mercl 


Pyramid 
Ss. C 


Darlington, 
electrolytic 


twist-mount apacitors 1 new clear 
plastic tubula) i-Paks which are re- 
for storing s irts and tools. 
was elected 

ania Elec- 


responsi- 


usable 
George C. Conno! 
a senior vice pres 
tric Products, Ne y with 
bility for the con arketing ac 
tivities. He had b gional 
William O. 


sales vice 


president Spink was 


Syl- 
York. 
manager 

livision. H Donald W. 
Gunn, who is vice presi- 
dent of Syl marketing 
activities in t n states and 


Hawaii 


ee vice pre t-—sa of 
ia Electronic Tu i) , New 


nad 


been equ es 


As much as $15 worth - Everything Brand New and sold to you with a money back guarantee. 
Pick - ANY 1 DOLLAR BUY FREE with every 10 you buy. 
FREE GIFT - with every Order of $5. 00 or over. 


HANDY WAY TO ORDER—Simply tear out advertisement and pencil mark items wanted, enclose with money order or check. (D ufficient) 
ON SMALL ORDERS—Include stamps for Sanaa excess will be 


You will 
refunded. Larger | ed collect 
100 - ASST. WATT RESISTORS 
70 — ASSORTED 1 WATT RESISTORS ...... 
35 —- ASSORTED 2 WATT RESISTORS ...... 
50 —- ASST. TUBULAR CONDENSERS .. 
50- ASSORTED FUSES 
50-1002 2 WATT RESISTORS 10% 
75 —470K2 V2 WATT RESISTORS 10% 
5 —- DIODE CRYSTALS 
5 —- DIODE CRYSTALS 
5 —- DIODE CRYSTALS 
5 ~ DIODE CRYSTALS 
100 —- ASST. CERAMIC CONDENSERS 
10- ASST. WIREW'ND RES 
10 — HV TUBULAR CONDENSERS 
10 —- HV TUBULAR CONDENSERS 
35 - ASST. DISC CERAMICS 
50 - ASST. MICA CONDENSERS 
6- ASST. SLIDE SWITCHES 
4— BAKELITE KNIFE SWITCHES 
3-ASST. TOGGLE SWITCHES 
15 - ASST. ROTARY SWITCHES 
100° — FINEST NYLON DIAL CORD 
200 —- SELF TAPPING SCREWS #8 x 
35- ASST. RADIO KNOBS 
100 — ASSORTED KNOB SET- SCREWS S 
25 - ASSORTED CLOCK RADIO KNOBS .... 
600 —- ASST. H'DWARE 
35 - ASST. SOCKETS e .$ 
25 — ASST. PRINTED CIRCUIT SOCKETS soe 
10 - ASST. VOLUME CONTROLS $ 
5 - ASST. VOLUME CONTROLS 
20 - ASST. PILOT LIGHTS 
10- PILOT LIGHT SKTS 
50 - ASST. TERMINAL STRIPS -$ 
10 ASST. RADIO ELECTRO CONDENSERS. 
5 -~ ASST. TV ELECTROLYTIC CONDENSERS. 
25 —- ASST. MICA TRIMMER CONDENSERS... 
15 —- TUBULAR CONDENSERS $ 
15 — TUBULAR CONDENSERS 
10 —- TUBULAR CONDS 
10 — ELECTROLYTIC CONDS 
2 - ELECTROLYTIC COND 
3- ELECTROLYTIC COND 
3 - ELECTROLYTIC COND 
35 —- DISC. CERAMIC CONDENSERS 
25 —- ASST. RADIO DIAL POINTERS ....... 
8 — ASST. LUCITE CASES 


express 


TELEPHONE 
COrtland 7-2359 
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NOW. .ANCREASE YOUR RADIO SALES 
with the 


SEG RADIO DEMONSTRATION SYSTEM 


® Radios sell immediately 
on demonstration 
Completely hidden 
No direct connection 
Simple to install 
@ FM & Shortwave outlet en 
foie 


is a “must” for every retailer who selis AM, FM or short- 


ROOF ANTEMNWA 
— 


Y 


The new Master Radio Demonstration system 


wave radios. Powerful signals are sent out by concealed  . 4 

. Demonstrate with Pride—No Excuses 
loop antennae to give all the radios on your display 
shelves strong and clear input signals permitting them to function at the peak of their capacity 
despite interference from fluorescents, elevator starting motors, or any other steel construction 


in the building that might introduce noise or weaken the signal. 


SUPER POWERED SINGLE 


CHANNEL AMPLIFIER 
eg OVER 20V—5 WATTS OUTPUT 


DELIVERS TREMENDOUS SIGNALS OVER LONG DISTANCES 
® Response flat 2db 
®@ input 1 Volt max. 


® 75 OHM Termination 
U. S. Govt. Install. Panama Canal Zone, Iwo Jima 





€ 


®@ Channels 2-13 
® Over 26db gain 
® 6-8 mcs band width 


®@ Linear Class—A operation 


® C.C. S. Service 


Write for deta te 


SEG ELECTRONICS 


1778 FLATBUSH AVE. BROOKLYN 10, NEW YORK 











N73 on everything in 


stereo hi-fi 


and : 
electronics 


voices , Bam 


jaaoseet 25° 
vo) bhi) a) o)-Tol Fe / 


Dramatic Events Recorded First 
Time From Short Wave Radio! 


President's voice from outer space 
. police capture of a gunman... 
radio contact with record altitude 
flight! Many other fascinating, his- 
toric events—ships, planes, foreign 
stations—all transcribed on a lim- 
ited-edition recording, ‘‘The Amaz- 
ing World of Short Wave Listening,"’ 
narrated by world-famous news- 
caster Alex Dreier. |\f you're alert, 
adventuresome, send for this re- 
markable recording today! 


444-PAGES + VALUE PACKED. Write today 
for the leading Electronics Catalog. World’s 
largest selection, including products and 
values available only from ALLIED.SAVE ON: 


* Everything in Hi-Fi Music Systems & Com- 
ponents « Biggest Selection of Hi-Fi Cabinetry 
« Exclusive Knight® Super-valve Stereo «+ 
Knight-Kits® —Best in Build-Your-Own Hi- 
Fi « Tape Recorders and Phono Equipment 
* Everything in Electronic Parts, Tubes, Tran- 
sistors, Test Equipment, Amateur Gear, P.A. 
Systems, TV Accessories, Tools, Books. 





As heard on Hallicrafters precision 
receivers, $59.95 to $395.00. 


Save most at ALLIED. Write 
for FREE 1961 Catalog today! 


ALLIED RADIO 


only $2 down 
on orders 
up to $50 


T atten RADIO, Dept. 103-t free 
100 N. Western Ave., Chicago 80, Ill. catalog 


| (C0 Send rree 1961 aLuiep Catalog. 


Department 23, 

1 Phallcratters Chicago 11, Ill. 
Enclosed is 25¢. Please rush ‘The Amaz- 
ing World of Short Wave Listening.’ 
NAME 





Name. 


1 ADDRESS 
| Address 
CITY STATE 





CBS Electronics, 
Danvers, MaSS., is 
offering distribu- 
tors a colorful new 
Tools and Service 
aids floor - easel 
merchandiser. J 

W. Walter Watts (left), re« 
elected chairman of the board and p 
ident of RCA Sales Corp., in add 
his post as RCA group vice pré 
was elected a director of Radio Corp 
America. He succeeds Dr. Charles 
Jolliffe, vice president and tech 
rector of RCA. Dr. Jolliffe ret 


year but continues to serve the corpo. 
tion on special assignments. RCA 
announced the consolidation of 
tional and staff advertising a 
promotion activities under R. H. Coffin 
(right) as staff vice presice nt 
tising and sales Promotion. He 
director, advertising and sale 
tion, and a vice president. 
- Raymond 1 
Leary 
named 
dent—ma) 
Corne 
Electro. 
Federa 
Electric ¢ 
Plainf 
had been general sales manag 
Robert I 
da, ma 
Amphe D 
Di 


James W. Nolan 

is now 

manaLre 

Gonset D 

Spring 

Corp., 

Calif. He 

merly 

manufact 

Harold E, Luber, directo: 
services at National Radio | 
Washington, D. C., was appoint 
ecutive vice president. Everett A. Corey, 
formerly with Capitol Radio Eng 
ing Institute, joined NRI as 
assistant to president J. Morrison Smith. 
Edward L. Degener, general manage? 
and an NRI employee for 42 yea 
tired. 

Sam Poncher of Newark Elect 
Chicago, was elected president o 
Electronic Industry Show Corp. for 1 
year. Other new officers are: Robert D. 


f 
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Ferree, International Resistance Co., | 
vice president; Norman Triplett, Trip- | 
lett Electrical Instrument Co., secretary, | TV TUNERS OVERHAU LED 
and Robert E. Svoboda, Amphenol-Borg | 


>) pagnrer MAK F 
Electronics, treasurer. A ny $ 95 rs vel 
Obituaries MODELS NET UHF 


Bond P. Geddes, radio industry pio- UHF/VHF COMBINATION—S$19.90 
neer and for many years executive vice 90 DAYS WARRANTY 
president and secretary of the Radio 
Manufacturers Association (now the 


EIA), in Washington, D. C., at the age SAME DAY SER VICE 


of 78. ON POPULAR TYPES—48 HOURS MOST OTHERS 
William A. Nicely, vice president and 
general manager of CTS Corp. (former- 














. Overhaul charge includes labor and minor parts; tubes and 

ly Chicago Telephone Supply Corp.), in major parts are extra at net prices 

Elkhart, Ind., after a sudden illness. Tuner to be overhauled should be shipped complete; include 
William H. Miller, sales manager Jer- ae tubes, shield cover and any damaged parts. Quote model 


rold Electronics Corp., Philadelphia, of and state complaint. Pack well and insure 


a heart attack at the age of 48. % WE WILL SHIP C.O.D.—F.0.B. CHICAGO OR TORONTO 
David H. Ormont, president of Hud 

son Radio & Television Corp., New York, ’ 

in an automobile accident in Las Vegas 2, TV Tune Sewice, uc. 
Wesley M. Angle, president of Strom 


re-Carls C from 93 945 5710 N. WESTERN 136 MAIN ST 
berg-Carlson Co. from 19384 to 1945, CHICAGO 45, ILL. U.S.A. 8 ene 33 CANADA 
suddenly at his summer home in Kenne 


bunk, Me., at the age of 77. END Suppliers of rebuilt TV Tuners to manufacturers, technicians & service 


Original and Only Complete TV Tuner Service covering the North 








TECHNICIANS’ CALENDAR 
We hear, with increasing frequency, STAMP OF APPROVAL 


that the inequities of our calendar are A mail-order tube advertisement in RAL 


stamp of approval—you assurance 
the source of much business woe. Many Sor oles, you order "etree January, 1956. R 
plans have been submitted and a special nsisted that mail-order tube advert 
TN 4 ; —_ ; ss new and unused, or if they're not 
UN committee of international experts otherwise tremesiect: Over the years 
is discussing a 13-month calendar. — dollars in advertising—but it has protected y 

















Not to be outdone, and as another 





spe cial service, the following cal nda) . 
is being submitted for the benefit of 
ders Sone pace Ad urchasing 
ve , : ; ' 
a, . = a ree sas A HI-Fl 


of brand name 


17 ) t é : 
eee as te YSTEM? 
he’ eee —— Ss § * 


s NO-NOISE PARTIAL LIST 


the reasons why you will OF BRANDS 
TUNER-TONIC Send Us IN STOCK 
- with PERMA-FILM Jim Lansing* 


1. Each month starts with a Sun- Your Altec Lansing 


day, a day of rest. After all, who can ; @ Cleans, tubricates, Electrovoice 


- ‘ : . restores all tuners, e 
rest properly if he’s too tired from including water type List Of Hartley * Viking 
working all week. e fenton non-in- University ‘ 
, e = ammable A tic Researc 
2. With this calendar you can speed : For TV, radio and Components — 
up your work. For example, you can NO-NOISE m Wiggs 3 he seerteaete , 
: - : “ _£ K.- USL Citizen Ban 
start a job on the 7th and get it back VOLUME CONTROL nomical For A Gansat © Halleratter 


on the 6th to the customer who knew tle does Texas Crystals 


his set was broken down a month ago RESTORER ae a Package os 
but wants the job done yesterday, once = ee ae - : Weathers 
pe tes * . at a otuti Prose Horman—Kardon 

he makes up his mind to call you. 20 6 oz ca Quotation Eico * Pilot 

3. Saturday is usually a busy day 00 25 4 Acrosound 
. ee . : ; . Quad Amp! & Spkrs* 
so this calendar has two of them and BE: Dual Changer 
they are early in the week so you can > oa et to Bogen ° Lock, 

. > : p we 

do a lot of work before getting tired. WE WON'T BE HH. Scott. ag 

4. You'll note the calendar has N 


no Thorens* Sherwood* 


Ist, 10th or 15th so you won't have to - ‘ FR EE on year UNDERSOLD! feet 
Th, a Jobbers eg ws a 
pay those pesky bills, taxes, etc., that 4 Sony * Tandberg* 


, hall 

are due on those days. z 5" PLASTIC eBags eoaae et 
5. You will note, too, that the 13th we tory fresh & = nlrb 

is always on a Friday and, since Fri- = * EXTENDER seca Siscer-Steers 

day the 13th is unlucky, you just stay ; © Push Button Assembly —— ea 

in bed all that day and stay out of S Bete Not Gauce Shorts 


@ Does Not Cause Shorts Norelco 
trouble. AIREX Fairchild 
Pickering * Gray 


We are sure that anyone with a good hte te) ile CHEMICAL CORP. Audio Tape 
imagination will discover many other 813 Communipaw Avenue Jersey City 4, N. J RADIO ye ny 


great advantages to this calendar and Gen ties to lak Ser $25 CORPORATION Rockford Cabinets 
that it will soon be adopted. NO-NOISE 6 oz. | *Fair Trad 
| 64-RE Cortlandt St., N.Y. 7, CO 7-2137 
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Get the best in 
Electronics 


@ For today’s enjoyment 
@ For Christmas giving 
@ For year ‘round pleasure 


Send for Radio Shack’s 


FREE 


Electronics CATALOGS 








Mail coupon for latest free 192-page 
Radio Shack catalog plus every new 
issue for full year. 


* 


See world’s largest line of electronics 
items: Hi-Fi, Ham Radio, Stereo, like 
values shown below. 


* 

Buy on Easy Budget terms, up to 2 
years to pay. Money-back guarantee 
on every item always. 
TYPICAL VALUES IN 
RADIO SHACK CATALOGS 





T-S FM-AM 
Tuner 


- 
All Transistor 


Pocket Radio .... $8.88 





3.98 & 4.98 Stereo 


Due Remote Control 
Records ....Each $1.00 ee 


Speaker 








RADIO SHACK CORPORATION 


730 Commonwealth Ave., Boston 17, Mass. 


MAIL COUPON NOW 
Radio Shack Corp. Dept. 60110 
730 Commonwealth Ave., Boston 17, Mass. 
Send latest Electronics Catalog plus 
every new issue for one yeor, FREE, 





Name 


Address 
Postoffice 


oo 
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BATTERY REMINDER 
Because of the small current requ 
the average multimeter will continue 
work even after the internal batt« 
may have started to leak and co 
nearby components. 
After losing one expensive mete 
way, I formed the habit of taping : 
on the face of the instrument 
time I replace the batteries. Mine 
“Replace Battery Dec. 25,” o 
date is a safe 6 months from 
tion —William E. Bentley 
CORKSCREW FOR TIGHT CAP 
Many plastic insulating tool-dip con- 
tainers have plastic plug type caps that 
are very difficult to remove. If you use 


‘ 


similar too 
likely te 
the cap. A guy-wire ring screwé 
the cap as make 
corkscrew to help you pull the 
easily even though it might be 
John A. ymstock 


HANDY 

A small cardboa 
with a double rim at the to; 
found to be extremely useful in 

TV repairs or adjustments. The 


a screwdriver o1 
the cap off, you are 


shown 


HOLDER 


corrugated 


can be removed from the radio « 
and their prongs easily speared 
“sockets” of the double thickne 
the corrugated cardboard. The 
be placed in the same relative p 
as they are in the TV and, of 
need not be marked. The interio1 


Tarzian Offers 24-hour 
Direct Factory Service 
on TUNER REPAIRS 


...°8.50 


TARZIAN tuners received one day will be repaired and shipped out the next. 
No increase in price: $8.50 per unit and $15 for UV combinations. That in- 
cludes a// replacement parts, and a 6-month warranty against defective work- 
manship and parts failure due to normal usage. Tuners repaired on appro. 
open accounts. Replacements available at low cost on tuners beyond practi 


repair. 


) Tarzian-made tuners easily identified by this stamping. When inquiring 
about service on other than Tarzian-made tuners, always give tube 


ment... shaft length. . 
frequency... 


. filament voltage .. . 
chassis identification. And, allow a little more time for 


series or shunt heater 


on these tuners. Use this address for fast, factory repair service: 


SERVICE MANAGER 


SARKES TARZIAN INC 


* TUNER DIVISION Dept 


east hills 
bloomington, ind 
edison 2-72 


Mfgrs. of Tuners, Semiconductors, Air Trimmers, FM Radios, Audia Tape, and Broadcast Equipment 
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box is useful for small parts, extra 
tubes, etc. By cutting down the height 
of the box you can make the necessary 
double thickness rim for it from the 
material you trim off.—Glen F. Still- 
well 


TOOL HOLDERS 
Empty metal wire spools can be used 
as tool holders. The spool shown is a 
4-inch type with 6%-inch diameter 
flanges. 
By removing the top flange, an ordi- 


nary two-cell flashlight will fit into the 
spool. The remaining flange can be 
attached to the shop wall with the 
flash lamp extending outward.—H. 
CUSTOM TIPS 
Low-wattage pencil trve soldering 
irons are handy, but every so often thei 
relatively short tips may not penetrate 
far enough into crowded chassis corners 
Since most of these irons have screw-in 
tips, it is easy to make you 
special tips at low cost. 


For 1960 is .. 


Wf Aye 


own 


> = sy 
— 


Buy several lengths of small-diameter 
copper rod and an inexpensive die to 
cut the thread used in the tip end of 
the heating element of your iron. Clip 
off a length of rod to suit the job, run a 
thread % inch long on one end and file 
the other to the tip shape best suited to 
the joint being soldered. 

An added bonus arises from the fact 
that the longer tip also radiates more 
heat to the air, and thus provides a 
slightly gentler tip for delicate printed- 
circuit boards.—Benjamin Y eltin 


SERVICE BENCH AID 

In the course of servicing electronic 
equipment, line power is often connected 
and disconnected many times. Most 
service technicians do this by with- 
drawing and inserting the line-cord 
plug. This soon becomes a nuisance as 
the plug usually falls to the floor when 
it is withdrawn. Using the power switch 
on the unit being serviced sometimes 
opens only one side of the line which 
doesn’t completely isolate the unit from 
the power line. 

I solved this problem by making an 
ac outlet control board and mounting 
it next to the ac outlet on my 
bench. This control board includes a 
dpdt switch, pilot light and circuit 
breaker. With a flick of a finger, I can 


service 





a 


AC OUTLETS 


SERVICE BENCH 
(FRONT) 


ae oh 
CONTROL BOARD 


il 


tools by 


® 
f for the 


Electronics Service Trade 


HK-17 Hex Key Set 


@ “Compact” in Size: 


they fit the pocket ae 


DE-810 Double Nut Driver 
$.79 net 


a cee. EEE 
AN-2 Tester 


@ “Compact” in Price: 
they: fit your 
pocketbaok too 


Ask Your Parts Jobber or 
Your Jobber Salesman 


$1.00 net 


~ a 


PK-8 Nut Driver 


a 

-— Goo ND-141 Combination 

Screw & Nut Driver 
$.79 net 


SP-19 Probe 


$.79 net $.96 net 


nn RR 





A-86 Pencil Type Driver 


$.48 net $.60 net 


VACO PRODUCTS COMPANY, 317 E. Ontario St., Chicago 11, Illinois 


In Canada: Atlas Radio Corp., Toronto 19, Ontario 
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AEROVOX 


Small in Size! 


Designed ¢ pplications in 
transistorized ramped electronic 
assemblies, here miniature electrolytic 
tubular that will f zed loads 

Aerovox Type PTT-PW ts feat 
plastic cases that next 
metal cans for n tect 
midity. Advan 
long capacitor 


re “Polycap” 
best thing to 
nN against hu- 
techniques assure 


10, 12, 15, 
of capacitance 

rated for op- 
4-65°C 
from your 


Available in voltage ra [a8 
25 and 50 VDCW - mnge 
values from 1 to £ 

eration at temperat | 30°C to 


Available for 
local Authorized Ae See your dis- 
tributor today for r Aerovox capacitor 
requirements 


AEROVOX 


CORPORATION 
DISTRIBUTOR DIVISION 
NEW BEDFORD MASSACHUSETTS 
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SOO ORS OO RESe 22S S'R9 P'S completely disconnect the unit be 


ok 4 aad 
>= eee serviced from the power line. The pi 


light indicates when the power is on, 
RADIO HANDBOOK and the circuit breaker will prevent 
blowing the main fuses should thers 


. a short in the unit being serviced. 
«the comprehensive The circuit and details of the cont: 


Ln 


BARRY’S 


*GREENSHEET 
VALUES 
ARE OUT OF 
THIS WORLD... 





reference source board are shown in the diagram. I fou 
it practical to construct the cont 


*a problem solver for board on a 4-inch square of alun 
. Needless to say, this unit has 
designers and servicing much faster and _ safer. 
builders of radio ilbert J. Krukowski 
equipment TIGHTEN SELF-TAPPING 
Gives simplified theory on practically every SCREWS 
phase of radio. Tells how to design, build When a self-tapping metal 
and operate the latest standard types of continues to turn as you atte 
radio transmitting and receiving equipmer tighten it, flow some solder 
More “How-To-Build” articles than any 
book in the field. 





complete catalog of specialized industrial 
tronic TUBES and COMPONENTS 
ng Barry Electronics savings to Indus- 
vicemen and Experimenter 
We have thousands of tube types in stock. First 
Quality at Sensible Prices. Buy with confidence 
Prove these values to yourself! Complete and mail 
the coupon below for your copy of the *Greensheet 
All information is original, up-to-date, and 
complete. 800 pages of data, clearly indexed, 
between hard covers—the largest RADIO 


HANDBOOK ever published 


W ‘ \ pmer ur 1 
‘ Send BARRY ELECTRONICS CORP 

512 Broadway, New York 12, N.Y. Dept. RE?! 

r nd \ Greens! i 


a 


La 


hh 
Name 


Company 


Address 


® City State 
@eeeeeeaeeseeeseeeeeeneesese 





PACKAGE HI Fl screw’s threads. When you put 
or SINGLE COMPONENTS $7 BO —at your distributor <aoe Seta Ga heavier 
You'll find our prices low EDITORS and tinned threads will make the 

and service fast. ENGINEERS, Lid. anchor firmly again.—Alan €. J 
Write for our quotation Summerland 5, California 


CENTER INDUSTRIAL ELECTRONICS, Inc. ATTRACTIVE PANELS 


74-R Cortiandt Street, New York 7, N.Y. Professional-lookir g panels fo 











built equipment are easy to 1 





white Formica, often used on 1 


WANT RESULTS? “unter tops Availabe nm 


at hardware and lumbe 
—you'll get them with classified advertising in RADIO-ELECTRONICS naterial is ear scratel 


Opportunity Adlets ver ig cere nr ae 
Only 50c a word. See details P. 134. the equipment a modern look 


black decal lettering for ea 


identification 
; 7 | ’ If shielding is a problem, n 
i oa Formica panel directly ove 
metal panel or simply back t 
panel with aluminum foil.—V 


Engineering-Technicians nal RUBBER 


Bachelor of Science Degree, 30 Months CLEANS FILE 


The electronic hobbyist W 











Save Two Years’ Time 
Duro plastic rubber does a ¢g 
Radio-Television Plus Color Technician (12 Months) 
“} Electronics Technician (12 Months) : . : 
] Industrial Electronics Technician (12 Months) aluminum from a fine-cut 
] Electronics Engineering (8.S. Degree) 
] Electrical Engineering (B.S. Degree) 
[] Mechanical Engineering (B.S. Degree) 
Missile headed [] Civil Engineering (B.S. Degree) 
for outer Architecture (B.S. Degree) 


a _. Heald College ranks FIRST West of the 
Technology Mississippi in “Who's Who in America” 
peseenearses, Approved for Veterans 

Z DAY AND EVENING CLASSES 


Write for Catalog and Registration Application. 


ta t A L D ’ S tes New Term Starting Soon. 


plastic rubber (available at hardy 
One® Senanoe semen a ; stores) is applied to the file and allo 
Van Ness at Post, RE City . ; — to dry. Then it is peeled off. The 


, adhere to the sticky rubber and 
San Francisco, Calif. removed from the file teeth.—Charl« 


| Cunninghem 


removing filings of solder, 


U.S. Air Force Photo 
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Any or all of these catalogs, bulletins, or 
periodicals are available to you on request 
direct to the manufacturers, whose addresses are 
listed at the end of each item. Use your letter- 
head—do not use postcards. To facilitate identi- 
fication, mention the issue and page of RADIO- 
ELECTRONICS on which the item appears 
UNLESS OTHERWISE STATED, ALL ITEMS ARE 
GRATIS. ALL LITERATURE OFFERS ARE VOID 
AFTER SIX MONTHS 











ELECTRONICS CATALOG. 414 pages 
list over 40,000 items. 240 pages of 
rotogravure.—Allied Radio Corp., 100 N. 
Western Ave., Chicago 80, Ill. 


SEMICONDUCTOR PRODUCT GUIDE 
contains transistor classification charts 
for audio- and radio-frequency and com- 
putor and switching service 
manium alloy-junction types, 
switching and amplifier applications for 
silicon diffused-junction types, and sili 
rectifiers. RCA Semiconductor 
Products-Distributor Sales, 
N. J. 


"JENSENEEDLOG" lists in its 12 pages 
800 types of special-shank phonograph 
and their matching 
by a cartridge-number to needle-numbet 
reference section. Supplements Jensen’s 
large needle wall chart.—Jensen Indus- 
tries, Inc., 7333 Harrison St., Forest 
Park, Il. 


MOLDED-CABLE ASSEMBLIES for the 
industrial electronics industry appear in 
the 4 pages of Catalog M-701. A guide 
for engineers, it lists engineering con 
siderations for standard assemblies and 
illustrates those most commonly used. 

Switcheraft, 5555 N. Elston Ave., Chi- 
cago 30, Il. 


FUSES of the small-dimension nonin- 
dicating and indicating type for air- 
craft, electronics, instruments, appli- 
ances, industrial and automotive use are 
outlined in a new 12-page catalog.— 
Sightmaster Corp., 50 Aleppo St., Provi- 
dence, R.1. 


TV AND FM TUNER Catalog T60 pre- 
sents their uses, features, specifications, 
mounting dimensions, terminal connec- 
and installation instructions for 
the company’s line of tuners.—Sarkes- 
Tarzian Ine., Tuner Diy., Bloomington, 
Ind. 
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FOR ist TIME 


TEIN-APPLEBEE ~Z_¥ ; 
or, BURSTEIN-APPLEBEE CO. Dept. RE 
1012-14 McGee St., Kansas City 6, Mo. 


0) Send Free 1961 B-A Catalog 


RUSH COUPON 
TODAY! 


NAME — 


ADDRES $ ene 


—————————— é nes |] 


NOT KITS .. . But Factory Wired and Guaranteed 
HIGH QUALITY INSTRUMENTS 


New! Mode! B-45 New! TC-75 Univ. Combination 
Redio & TV TEST SPEAKER & 
SIGNAL 
GENERATOR SIGNAL TRACER 


Provides highly 
stable signal. G 
erates 


Megacycles. (150 Ke. 

damentals and from to 50 Me. « 
{ Harmonics). R.F. is obtainable separately 
{ or modulated by the Audio Frequency. 


STEREO is defined and explored in 
Stereo and High Fidelity with emphasis 
on live broadcasting, discs and tapes, 
stereo systems using various combina- 


Measures 7%” x 7%” x 5”. Weight 8 Lbs. A ht, § I i. 
Complete—only $14.95 Complete—only $19.95 | 


tions of component setups, design prin lorder directly from METROPOLITAN ELECTRONICS © 106 Fifth Ave 


New York 11, N.Y. 
ciples of such components and conver- | , 
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By far the BEST VALUE obtainable in 
either wired or kit form... compare and 
you'll agree “THE BEST BUY IS EMC.” 


EMC Model — 211 Tube Tester — The smallest, lowest 
priced, domestic made tube tester on the market. It is 
completely flexible and obsolescent proof. It checks 
each section of multi-purpose tubes separately, checks 
all octal, loctal, 9 prong and miniature tubes for shorts, 
leakages, opens, intermittents as well as for quality. 
Quality is indicated directly on a two color meter dial 
using the standard emission test. Comes complete with 
nstructions and tube charts in ring bound manual. 
Size 634” x 5%” x 214” deep. Sh seins 3 Ibs. 
Wired $22.90 Kit 

CRT Picture Tube Adapter 


EMC Model 109 — Volometer— Features 20,000 OHMS 
volts DC sensitivity and 10,000 OHMS per voit AC sen- 


sitivity. Uses a 44/2, 40 microampere meter, with 3 AC | 


current ranges, and 3 resistance ranges to 20 megohms, 
5 DC and AC voltage ranges to 3000 volts and 3 DC 


current ranges; also 5 DB range. 
Model 109 Nith carrying strap, Weight 2 ibs. 5 o7zs.; 
4” x 6%" x 2% $26.98 
9.25 


Size: 51 
Mode! 109K 
"35 


Model HVT 


- Kit Form 


30,000 Voit Probe for Model 109 


EMC Mode! 107A — Peak to Peak Vacuum Tube Volt- 
Ohm Capacity Meter — 6” meter cannot burn out — 
entirely electronic. Measures peak to peak AC voltages 
to 2800 volts in 6 ranges. Measures capacity in 6 
ranges from 50 mmfd to 5000 mfd. Measures resistance 
in 6 ranges from .2 ohm to 1000 megs. Measures DC 
volts to 1000 volts in 6 ranges. Input resistance to 
16.5 megs. Wired $51.40 ‘Kit $36.50 


in ath Gunde ean an andibenaetnabenet 
Yes, tell me more, send me FREE a detailed 
catalog of the Complete EMC Line. Dept. RE-116 
NAME 
STREET 
CITY STATE 
Electronic Measurements Corp, 


ec Ni Cc $25 B’way, New York 12, N. Y, 


Ex. Dept., Pan-Mar Corp., 1270 B’way, New York 1, N.Y. 
-— ee ee ee ee ee et ee 
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sion of monaural equipment to stereo 
operation. 4-page booklet includes easy- 
to-read diagrams for each setup and 
phono cartridge secti otronic In- 
strument Co. Inc., CEICO) 33-00 North 
ern Blvd., Long Island City 1, N.Y. 


HOME STUDY, its advantages, the 
proper choice of a school, state regula 
tions and restrictions, contracts and ad 
ditional sources of guidance are consid 
ered in Facts You Should Know About 
Home Study Schools.—Better Business 
Bureau of Metropolitan Boston, 52 
Chauncey St., Boston 11, Mass., 15¢ 


CAR RADIO troubleshooting is taught 
in Guide to Noise-Free Car Radio ] 
stallation. How to find and the 
source of motor noise is described and 
illustrated with photographs dia 
grams. Booklet closes with suppression 
and installation Motorola 
Consumer Products, Inc., 4545 W. Aug 
usta Blvd., Chicago 51, Ill. 50¢. 

RECORD SELECTION is just one of the 
subjects in the Art of Selecting, Play 
ing and Preserving Records. The 20- 
page booklet offers the layn 
guidance in musical etiquette, prese1 
ing recording fidelity, the role of the 
cartridge and stylus and the practical 
and decorative aspect of hi-fi and stereo 
systems in the home.—Shure Brothers 
Inc., 222 Hartrey Ave., Evanston, Il 
25¢. 

FALL AND WINTER CATALOG, 1960-61. 
Heathkit hi-fi components, from pickup 
or tape recorder to loudspeaker. Marine, 
test and wired equipment. Amateur ra 
dio gear. Science kits. 83 pages. Illus- 
trated.— Heath Co., Benton Harbor, 
Mich. 


MASTER RADIO AND TV SET INDEX to 
service manuals, from the old Atwater 
Kent and Majestic through newest 1960 
radio and sets.—Supreme Publica- 


tions, 1760 Balsam Rd., Highland Pk., 
Ill. 25¢. 


TRANSISTOR HOME-STUDY COURSE 
revised for 1960 transistor devices and 
applications. 10 lessons cover simplified 
basic semiconductor theory with practi 
cal experiments and service techniques 
for amplifiers, oscillators, rectifiers and 
deflection circuits—CBS Electronics, 
100 Endicott St., Danvers, Mass. 

CATALOG No. 96. 192 pages carry 
over 30,000 electronic, hi-fi and hobby 
items. Profusely illustrated. 3-page 
index—Radio Shack, 730 Commonwealth 
Ave., Boston 17, Mass. 


HOME HI-FI, both stereophonic and 
monophonic, is considered in Stereomas- 
ter High Fidelity Components for 1960 
and its companion booklet, How to Use 
Stereo High Fidelity Components in 
Your Decorating Plans.—H. H. Scott, 
111 Powdermill Rd., Maynard, Mass. 


RECORD CHANGERS SERVICING 
| GUIDE in 2 parts (I for the manufactur- 
| er’s VM changer and II for his BSR 
changer) describes the equipment, 
step-by-step assembly and the handling 
of possible repair problems, with the 
help of detailed drawings and exploded 
| views throughout.—Motorola Consumer 
| Products Inc., 4545 W. Augusta Blvd., 
Chicago 51, Ill. 50¢ each. END 
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Courses written by world 
authorities in all branches of 
engineering and science and 
proved by thous- | 
ands of our graduates. One | 
hour each day in your spare | 
time will start you off to higher | 
pay, security and prestige. | 
Personalized instruction | 
methods ensure rapid pro- | 
| 
| 
| 
| 
| 
| 


ENG, 
successful 


gress. Fill in the coupon and 
indicate the course of interest. 
We will send you a complete 
outline of the course and a 
booklet describing the Institute 
and our advanced teaching 
methods. 


i. THIS COUPON TODA 
SSR 88 SESREEER REE 


CANADIAN INSTITUTE OF SCIENCE & TECHNOLOGY LIMITED 
758 Century Bidg., 412, Sth St. N.W., Wash., D.C. 


NAME...... 





DIBDBOTIBG.. «cc cccescrerssresescrsnsecessscseersecsn . 
SITY. 20.00 


COURSE OF INTEREST 


Canadians: Send to C.LS.7., 758 Garden Bidg., 
263 Adelaide St. West, Toronto, Ontario. 
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Founded in 1908 cesstul raduates compare d in aeronautics, electronics — 
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PREPARE FOR A GOOD JOB! Se ee BACHELOR GF SCIENCE, DEGREE 1h a7 
BROADCAST ENGINEER business. Adininistra Le ty . 
RADIO SERVICING AUTOMATION “he ¥ ii-equipped “lab } Jorn 
TELEVISION SERVICING of sien tr, Catal’ jog an & Your Bccarthy ebirector 
BLACK & WHITE—COLOR ing and Commerce’ Bo 


24 College Ave. 
APPROVED FOR VETERANS AND SURVIVORS TRI-STATE COLLEGE Resets, tethens 
OF VETERANS 


BUILDING AIR CONDITIONED 
SEND FOR FREE LITERATURE 


AT LAST! A home study course cover- 
BALTIMORE TECHNICAL INSTITUTE rsa “oe ame 
1425 EUTAW PLACE, BALTIMORE 17. MO. ing all phases of electric and electronic 


organ servicing. 


course covering 
T R A a S | S T 0 R S every make of organ-——repair, regulat- 
ing, and troubleshooting. 


explained in 32 pages of . 
terse copy and modern Electronic 


“ illustration. Invaluable to ORGAN SERVICING 
> Service and Installation 
Technicians and Students 


Available at $1.25 a copy, Your Opportunity To Get Into A 
10 copies or more $1.00 New, Rapidly nding Field At 
each. Special rates to The Start. Don't iss It !! 


schools and business firms 
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HOME STUDY . CAREER KIT 
PACING INTERNATIONAL | | 
COLLEGE OF ARTS 


A & SCIENCES If you’re interested in breaking into a 
eS  . good-paying job in Radio-TV-Electronics, 


school 


j i ; 1.C.S. will send you absolutely free a 
-M Sa R 8, Calif. J 
5719-M Santa Monica Bivd Hollywood 38, Cali famous Career Kit with 3 famous booklets 


that have helped thousands of others — 
just like yourself —on the road to real 
success. Includes: 


CMS MMM |] cow to succecor coer cus 


36-page gold mine of career tips and 


PACIFIC 


INTERNATIONAL 











information 


Electronics At Home! SIP eonrrerm oo 


your field of interest. 


@ Prepare now for a profitable 3 ay ——, ge eae 
career in this growing field. Learn a Ss. ee 
theory, construction and appli- Send today for your free |.C.S. Career Kit 
cations of all types of transistors with these 3 famous booklets. There's no 
4 ‘size : 4 nage z obligation. This may be the big break 
with this proven home-study you’ve been waiting for. Mark and mail 
course from the Philco Techno- the coupon today. 


logical Center. 
FOR FREE INFORMATION 


Dept. 37683K, Scranton 15, Penna. 


PLEASE WRITE TO: Please send free Career Kit with $ famous booklets 


© General Electronics () Radio-TV Serv'g © Practical Electrician 
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MILWAUKEE SCHOOL: 
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Dept. RE-1160, 1025 N. Milwaukee St., 
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“TAB” Tubes Tested, Inspected, Boxed—, 


Six Months Guarantee!! No Rejects! 
NEW & Used Gov't & Mfgrs. Surplus! 


Orders 810 or more, Recewing types — ppd, 48 states 
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is¢ 
ive 
ies: kia INTERNATIONAL ELECTRONIC AND _ other’: books. 
sus. TRANSISTOR HANDBOOK (6th Edition). Much of the book is devoted to 
+74 Muiderkring N.V., Netherlands. Available description of receivers, transmitte1 
384 from Diamond Television Ltd., 8636 Bir- : Se gg SE : : 
3V4 - and test equipment to help make n 
SR4 nam St., Montreal 15, Canada. 5 x 9 in. ' < ; 
sua 384 pp. $4 intelligent choice. Prices and specifica 
: : . . ss tions are listed.—/Q 
sy3 An extremely useful handbook fo) 
6AC7 those who deal with foreign tube types GLOSSARY OF TERMS IN COMPUTERS 
Sane a ‘ ylction in 1). AND DATA PROCESSING, by Edmund C 
Sane the directory has an introduction in 10 . » BY ; 
6ALS 2 AGE AT ES ae a tae he Berkeley and Linda L. Lovett. Berkeley 
Gas? 3 ENEUAESS SUS FICE were OF Uses Cy «teres, tee, CS Waeetesten f.. 
_— the international language of electron Newtonville 60, Mass. 5's x 8 in. 90 pp. 
gaus i ics. It’s divided into seven color-coded $3.95. 
saue sections according to tube classification Over 870 terms and ideas in tl 
+ aa and contains basic data on a large fields of computers, logic, prograr 
cane number of European and American ming, etc., are listed and defined. Me 
Sens 72 types, showing each one in a basic cir- ings are made clear so that beginn« 
TUBES WANTED! WE BUY! SELL & TRADE! cuit diagram. An eighth section covers can understand them. 
: sa Ew POWER CONVERTER Hu transistors. THE MOBILE MANUAL FOR RADIO AMA. 
u ° a o . . eae ° . 
Watts ton at '250VvbC Type C1250€ [ so you WANT TO BE A HAM (2nd edi- TEURS (2nd edition). American Radio 
$35. Hi br er / “ 
wrrent — Silicon ° re 1 Pa b | tion), by Robert Hertzberg, W2DJJ. Relay League, W. Hartford, Conn. 6'/2 x 
HikEf z etal tape , i = < ° 
fused & she wit. prod — —~ Howard W. Sams & Co., Inc., Indianapo- 91/2 in. 282 pp. $2.50. 
but wat Conses — lis, Ind. 52 x 82 in. 188 pp. $2.95. The mobile ham will find here 
VDC to 250VDC u SOMA T \8 You will want to refer to this book information he needs to make an 
TRANSISTORS & ACCESSORIES before and after you get your ticket the latest and best in receivers, tr 
owise = an ny rr a 4 $4 z 8 SS. It tells where to apply, how to lear mitters, converters, ete. Practica 
Sead dea Suded Dae’ abuts ota”? en the code and what the requirement and transistor circuits are represente 
$1.80, 2N379 $2.20 — sepinie are. In an interesting manner it te They range from the simplest to the 
DIAMOND BASE MICA MOUNTING KIT Ss 30 - P . ‘ 
DELCO ROUND BASE MICA MOUNTING KIT 30 you w hat hamming is and how to ope most complex, all described in de 
poco aren Rane Beata ~ te your station. It does not \ tl vith phot | ran nd 
ate your stg 3 Ss Oo cover the V l mnotos, diagré is ane const 
TAB" aivs! Tas" THE BEST KITS! ‘'TAB" theory portion of a license exam, so _ tion data. 
0 00 See Bees | 0 APES cee | | TACO Seory mugs be studied from (Continued on page 334) 
Kit 10 Switches Kit 35 Power Resistors 


Kit 75 Resistors 12/12W | Kit 75 Mica Condensers a ——— — 
Kit 150 Carbon Resistors | Kit 5 Crystal Diodes 


Kit 25 Pane! Lamos Kit 100 Fuse Assorted 
Kit 12 Electrolytic Cond’s | Kit 100 Ceramic Condsr 
Kit 56 Tube Sockets Kit 10 Germanium Diodes 
Kit 65 inc” Cond'sers Kit S FT243 Xtal Holders 
Kit 500 Lu & Eyelets Kit 8 Silicon Diodes 

Kit 10 Bathtub ot Cond's 





Kit S Microswitches 


Kit S ibs. Surprise Pckg. Kit 4 Asstd Rectifiers 


Kit 10 Xmitr Mica Conder. | Rit 2 PNP Transistors Muscular dystrophy dooms children to 
Rit 2'Vecger Counters. =-{Uh Aeli i-egs early death. Help scientists track down 
rit rershonedpsse this killer by giving generously to the 
nee You can now buy this MARCH FOR MUSCULAR DYSTROPHY 


‘‘SUNTAB'’ ® BATTERY-SELENIUM PHOTOCELL 


500 cae’ Slee | WOXBOX at BIG SAVINGS 
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28P— =necr Me x 7 16 
wae ae wae 
sep—necr. 1-716 x wt ' wck. ¢ 
Y%g—200 ua i | ne 
10BP—RECT. 1-11/16 x %—360 ua 1.80 rox 4 tape. Yo ' 
KIT ALL SIX ONE EACH 7.00 : than ju f 
ORDER QTYS.TEN OR MORE DEDUCT 20% i ay u deal 
This Item Shipped Postpaid Orders $5 Up Bees) tape record : 
. " : if re - 
NEW Selenium Radio & TV Rectifiers! GTD. acetate (plastic 75 
65Ma 45¢, @ 6 for $2; 100Ma 45¢ 12 /$5 IYLAR * 1/28 
250Ma 65¢, @ 10/$6; 300Ma 88 10 $8 4 ph a a 1.29 
500Ma $1, @ 10°S8, 25 $1 3 MYLAR. 41 185 
Orders this Item $10 or More, Postpaid 48 States fot : ; : +7 
2 s f $9 1 t ¢ 
| SEND FOR 18 YLAR 1 i 6 2.29 
COND tess tubes $1.59 i MYLAR. untens sed 2.69 
HVY DT¥ 115V/60CY SELSYNS rwo $9 [ent taF toa | : SYLAR. leusilinea 3.49 





NEW "‘TEKSEL'’ SELENIUM RECTIFIERS 


FULL WAVE BRIDGE wy s 
AmP. AC 36VAC 144vac. 
CONT. i4vo0C 28Vvo0Cc Savoc 118voc 


Studios Large Users Even Lower 


NORELCO 











1AMP $ 1.30 $ 2.00 $ 4.90 $ 6.50 SPEAKERS 
2amP 2:15 3.00 6.25 12.30 ice-cont i ice- 
same 2:90 : 98 ge 412.30 te con — relay device for voice-operated Famous 
3s 36.15 * regres , speak 
ame 4-13 8-00, 18.78) 36.38 reak-in wit ony voice modulated rig either NET 23.§ 
Write for Complete Rectifier Catalog fixed or mobile. Gives you tremendous advantage fisconti 
NEW SILI i TOP in contest operating, traffic handling, telephone TIONAL 
LICON 750MA DIODES HATS type conversation and ‘‘two hands on the wheel’’ SEND ‘FOR SPEAKER SI 
GENERAL PURPOSE 400 Py at 250 MA om TION SHEET F 
s FOR mobiling. 


SPECIAL 39¢ 
“3 =€¢ c . COMMISSIONED ELECTRONICS CoO. 


rms /piv rms /piv rms /piv rms/piv 7 Buy 56 1776 Columbia Road Washington, 0 
35/50 70/100 140/200 210 300 = 
19¢ 29c 34c 43c 
rms /piv rms/piv rms piv rms piv | @rooccoeoeee 
Wa 


280/400 as¢ ,=oe 420 600 490/700 ed 
50c 89c 95c 


























i 
rms (piv rms piv rms / piv rms/p Send check or money order to _ OUT OF SPACE >! 
560 800 630 900 700 1000 770 1100 1 
$1.05 7 $2 fou bet we'd be if we were 
* CAPACITOR INPUT DERATE 20% G TRANSCON DIVISION to tell you all about AUDION : 
— : "" NORTHEAST TELECOMMUNICATIONS, INC. ‘Out of this World Hi Fi Values. 5 
TERMS: ™ Back G t — 
66 99 our istn year $2 min. ores | Danbury, Conn ane die } & te ; 
os tr Ga. 25° supa’ charges au i yn i 
for €.0.0. 2 e , > 
Seton sublect fe chanes: Send for NEW catalog er 25-E Oxford Road | 
— a, fer Coleen | Available from franchised distributors at slightly este Massapequa. New York ! 
+ a PHONE: RECTOR 2-6245 —_—_ higher cost. wean wane mm eeemeesmsmooonad 
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"LAFAYETTE a ELECTRONICS 


Our 


SY PAY PLAN—the simplest, and quickest way to get what you 
nt whe j . up to 24 months 








TE-15 Tube Checker 


Communications Receiver 
KT-200, Kit HE-10, Wired 


| 49.50 64.50 79.95 
————— reser SEs wa i lesledeateatn i 


Dept. JK-6, P.O. Box 100 
Jamaica 31, N. Y, 


Send me the FREE Lafayette 324 page 
1961 catalog 610 


Mail the coupon today for your 
FREE copy of Lafayette Radio’s 
1961 catalog. 


| 
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weW! LAFAYETTE HE-15A 
2-WAY SUPERHET 


CITIZENS BAND TRANSCEIVER! 


Not Superregenerative but SUPERHET! 


COMPLETE 2-WAY COMMUNICATIONS FOR 
BUSINESS, HOME, FARM, BOAT, AND SPORTS 


NOW WITH ADDED FEATURES 
Effective Full-Wave Variable Noise Limiter @ Five Prong Micro- 
phone Jack For Easy Relay Addition ¢ RF Jack on Front Panel 
as, SN Receiver Over Full 23 
Channels @ Planetary Vernier Tuning ¢ 
mitting Crystal for Channel 9 


CITIZENS BAND T y s} Co nication od for Every- conversion to a push-to-talk relay a cinch. RF iack on the front panel may be used 
f t the F nh Lafayette Trar ver No. examt- to monitor the current in the final tube using external meter. 
at t ik Any citizen 18 years or is eligible Controls include a 3 position function switch (transmit, receive, and transmit with 
ra e spring return), planetary vernier tuning plus variable noise limiter. Output imped 
. oe . — ’ , ance matches 52 and 72 ohm antenna with Amphenol type coax connector. Has large 
THE GREATEST VALUE in the CITIZENS BAND FIELD 4" by speaker; input jack for crystal or ceramic microphone: power receptacle in 
Just think now you can have economical, efficient 2-way radio communication rear for AC line and 6 or 12 volt external power supply. Supplied with single trans 
from your home, office, store, auto, truck or boat. . . literally hundreds of uses. The mitting crystal for channel 9, high output crystal microphone, and brackets for easy 
Lafayette HE-15A Superheterodyne Transceiver is both a compact precision trans- mounting of units in auto, boat, etc. Operates on 115 volts AC. Addition of 6 or 12 
mitter and receiver designed to operate on the new class D ‘‘Citizens Band.”’ Two or volt power supply (separately supplied) adapts transceiver, for mobile operation 
more of these units furnish your own communications system covering up to a 20 Size 101/4Wx51/2Hx644"D. Tube completement: 2-6U8A/6EA8, 1-6AL5, 
mile or more radius depending on antenna height and terrain. 1-64W8. Shpg. wt., 11 Ibs. 
The Lafavette HE-15A meets all FCC reouirements and operates in much the same HE-15A 
manner as police and other short-wave communications systems. The Transceiver 
features 5 crystal! controlled transmitting channels operating at a maximum legal 
power input of 5 watts fully modulated, RF stage in both transmitter and receiver. 
The 5 position crystal selector on the front panel selects any one of 5 transmitting 
freouencies. These 5 crystals are readily accessible by means of a removable front 
plate. The superheterodvne receiver is tuneable over the full 23 channel band with 
3 watts audo output, AVC, and an amazingly effective Full-Wave Variable Noise TRANSMITTING CRYSTALS: 
Limiter. The noise limiter is continuously variable from the front panel for diminish- or frequency 
ing ignition and other unwanted noise pickup. A new 5 prong microphone jack makes HE-830 


SENSATIONAL LAFAYETTE CITIZEN BAND NEW! LAFI 
MOBILE ANTENNA 


THE SCOOP BUY FOR CITIZENS BAND MOBILES 


ONLY 
5.00 Down 


e § Transmitting Positions ° 
Complete with Trans- 


16V6, 1-12AX 


5.00 Down Net 57.50 
POWER SUPPLY: adapts HE-15A for mobile operation. Complete with 
6 or 12 volt vibrator and mounting flanges. Completely enclosed. Size 4140 
Shpg wt., 4 Ibs 

HE-16 For 12 Volts 

WE-18 For 6 Volts 


cable 
6Wx4"H 


Net 10.95 
Net 10.95 
For any of the 23 channels. Specify 


channe 


Net 1.95 





AYETTE TELESCOPIC CITIZENS BAND 
WHIP ANTENNA 


e — Chrome swivel ball mount base designed to 
be mounted on any surface. Stainless steel 
spring holds rod in properly adjusted position 
and prevents rod damage from shocks and 
blows. Stainless steel whip for maximum resi- 
liency and strength. Shpg. wt., 4 Ibs. 


HE-800WX 


2 to 40 
Right Angie 


An outstanding antenna value. This high quality three 
section telescoping antenna is designed for attachment 
directly to your citizens band transceiver. ideal for point 
to point service over short distances. Molded base load- 
ing coil has a threaded stud with a PL-259 plug—connector 
for vertical or right angle ae Snes. wt; 1 Ib. 
HE-19 . Net 3.95 


NEW! LAFAYETTE RADIO FIELD INDICATOR 


@ Provides a Continuous Indication of Transmitter 

@ Rugged 200 wa Meter Movement @ Completely le 
—Requires no Electricity, Batteries or Transmitter Connection. 
With this rugged, new radio field indicator you can check 
performance of your marine, mobile or fixed transmitter. . . 
actually measures the RF field generated by any transmitter 


Net 6.95 





NEW! 10,000 OHMS PER VOLT MULTITESTER 
Outperforms Instruments Many Times Its Size 


e Extra Large 342” Meter Face 
e Completely Wired and Tested 
e All Accessories Included 


A convenient, pocket-sized instrument with an unusually sen- 
sitive 14,000 ohms-per-volt AC-DC meter, 1% resistors, single 
range selector switch. First capacity range requires 120V AC, 
second range requires 6V AC. Durable Bakelite case and 
panel; probes and flexible leads are plastic coated and color 
coded. Complete with battery. 44%4x34x1%e". Shpg. wt., 14% 
Ibs. 

TE-10 Net 9.95 





TE-14 Pigskin Carrying Case, shpg. wt., 8 oz. Net 1.95 


between 100KC and 250MC regardless of power. Features ai 
200 ua meter movement with a variable sensitivity control. tere - 
Phone jack at rear of indicator accepts earphones thus pro- ~ 
viding an aural check of transmitter output. Antenna extends p /. 
from 3% to 10%”. Powerful magnet on bottom plate allows 

easy mounting on car dashboard or metal surfaces. Use any- 

where . . . requires no electricity or batteries. Dimensions: 

(less antenna) 34Wx21%4Hx2’D 

T™M-14 Net 7.95 





PLEASE INCLUDE SHIPPING CHARGES WITH ORDER 


AEFAY E'I'r=E: 


BRONX, N.Y. 


542 E. Fordham Rd 


BOSTON, MASS. 


110 Federal Street 


NEW YORK, N.Y. | 





Aa DI O 


165-08 LIBERTY AVENUE JAMAICA 33, NEW YORK 


NEWARK, N. J. 


24 Central Avenue 


PLAINFIELD, N. J. 


1862 Route 17 139 W. 2nd Street 


100 6th Avenue 
|, Mi. North Garden State Plaza) 


PARAMUS, N. J. | 
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HI-FI KITS 


Each kit hos the fine professional 


MONEY-B 


. - ae | GUARAN 
every decor 


Ue 


Lafayette Kits 
product 

ics. Each 
meet or « 


specification 
You cont get better units pecificats 


refumded 
money-saving prices ss 


Top performance due to high quality 


ports ond engineering 


All Lafayette Kits are Available on the Easy Pay Plan. 


Lafayette Radio Dept. JK-6 Send me the FREE 324-Page 
P.O. Box 190 Jamaica 31, N.Y. 1961 Catalog No. 610 


thie tisenpitenecemaprestenneeeneesnnscerenpenenietoaemncanacatesninioese 


NOVEMBER, 1960 





(Continued from page 130) 
Among other topics are antent 
noise, power supplies and test equ 
ment. This new edition also cove! 
emergency and portable operatior 


USING AND UNDERSTANDING PROBES, 
by Rudolf F. Graf. Howard W. Sams & 
Co. Inc., 1720 E. 38 St., Indianapolis 64, 
Ind. 5/2 x 82 in. 192 pp. $3.95. 

HU-12N sl HU-15N  HU-24N Where and how to use probes t 


all types of electronic equipment 


BFS There is an Atlas Speaker Ideally Suited for Every Job rately is the subject of this text. W 


4 All Atlas P. A. speakers are highly efficient, especially in the voice frequency ten for the service techniciat 
So ( range, providing the extra ‘‘punch’’ needed to override high level background engineer, the book describes th: 
noise. Most are 100% weatherproof; aluminum and diecast parts are treated probes used in radio and TV s« 
with corrosion inhibitors, then finished in ‘‘stone hard’’ baked enamel. The 
CJ Cobra-Jector horns are constructed of nonresonant, indestructible fiber- . 
glas, and HU and TP speaker horns of aluminum, finished in gun-metal grey. industry, agriculture and 
The HU and TP speakers are particularly designed for efficient talkback —LS 
operations. The peaked characteristics within the voice frequencies increase 
the sensitivity of these speakers as pickup devices. pee gr = 4g mony tal 
All HU and CJ speakers are equipped with versatile ‘‘Versalock” . . . This Chu. Rich » OY " ~ % at zs : 
rugged, reliable mounting bracket, completely adjustable both horizontally u, Richard B. Adler. John Wiley ons, 
and vertically, provides positive locking in any position. Inc., 440 Park Ave. South, New York 16, 
The DU-12 and DC-5, Atlas’ renowned DeCor projectors, are styled to har- N. Y. 6 x 9 in. 520 pp. $12.00. 
monize with any decor, modern or traditional. geng for free catalog to Dept. REI! Most of this book is suital 

Model WU-12N |HU-TSN/HU-24N] CJ-14N | CI-3ON| CJ-44 | TP-1SN|TP-24N] DU-12) DC-5 junior and senior college st 


POWER® 75w|25w| aw) 75W 25w | 6Ow | 25w| 25w|75w| ow | last 2 chapters being at gradua 
IMPEDANCE** 8 ohm | 8 ohm | ‘8 ohm ohm | Bohm |) 13 ohms | 8 ohm | 8 ohm | 8 ca n | 8 “ohm Readers should know physic 
FREQUENCY 350- | 250- | 200 400- - | 150- | 250- | 200- | 400- | 120 ani ciseuit theo Se 
c.P.S. 10,000 |10,000/ 10,000 | 10,000 | 10,000 | 9000 | 10,000 |10,000 | 10,000| 7000 and circul 1e€ory ecto a 


plus special-purpose probe ~ 























oe Bd : 
aa OVERALL| 7% in. 8% in.| 12 in Bin. | 1% in. 23” x 13”|16¥ in] 23 in. | 14 in. | 14 in duced in the second chapte Beg 
B 











heel 


ELL DIAMETER | 7%2 in. 9% in. |11%% in. 992” x 544"14"x6"| 19in. | 9% in.|11¥% in, 7 in. | 7 in with Maxwell’s equations 














NET PRICE $16.20 [$20.10 | $22.35 $18.00 | $24.60 | $43.50 | $31.20] $34.50 | $19.80 /$13.2 


form, the authors discuss ci 
*input range limited to frequencies above horn cutoff **All models available in 45 ohms at slightly higher prices 


field theory. All chapters ec 


AT ® A S problems and references. 
SOUND CORP. TV SERVICING SHORT CUTS, by Milton 
1449 39th Street S. Kiver. Howard W. Sams & Co. Inc., 
Brooklyn 18, N. Y. 1720 E. 38 St., Indianapolis 6, Ind. 5'/2 
in Canada 82 in. 104 pp. $1.50. 
s Radio Corp., Ltd., History repeats itself. In 
oronto, Ontario work, certain defects are 
to recur than others. A 
PROFESSIONAL ELECTRONIC PROJECTS — 0 case histories are described 
OPPORTUNITY ADLETS Timers, Computers, ete. —$1 each. List Free. PARKS % . oa 
1665, Lake City Station, Seattle 55, Wash, detail. The symptoms, trouble 
Rates—50c per word (including name, address and and pai al rive tog 
rareene)  Lgereomne os 10 of Cash must accom- LEARN CODE Qualify for we aig ant repair are given, toge 
pany all ads except those placed by accredited agen- ers Rool ay ee =~ eo . > ss ™ ef . 3 
clea, Wasoaet, 10% tor 15 conccuntive lscnes. Ble Hon ec. I B CANDLI R SYSTEM, Dept. I ome theory so the reade \ 


leading or objectionable ads not accepted. Copy for 1226, Denver 20, 
Jan. issue must reach us before November 10, 1960 =~ Odi armas 


RADIO-ELECTRONICS DISCOUNTS UF’ z0 50% on Fi amplifiers, tur he is able to cope with simila 
154 West 14 St., New York 11, N. Y. cats Sas’ CLASSIFIE D. a uF EXCHANGE, 2375 East | in the future. Schematics 
ith Street, Brooklyn 34, procedure S. IQ 
Giclee Bree samples on teqiest, JOHN TL TAY LOM, | COMPONENTS. Recorders, Tapes. FREE Wholesale Cata- | TOPICS IN ELECTROMAGNETIC THEORY, 
R. D, 2, Box 215, West lesex, P a oe ave deeuis : by Dean A. Watkins. John Wiley & Sons, 
LEARN THE MORSE COD! MINUTES Inc., 440 Park Ave. S., New York 16. N. Y. 
NEW CONCEPT :ARNING | SELF-HYPNOSIS PROVEN METHOD opyrigl nd $ 6 x 94 in. 118 pp. $6.50. 





TP-15N TP.24N 





position to know what happer 











McKINLEY EASY ME THOD. MORSE SYSTEM, BL = 

SMITH CO., Dept . werne ‘ Ohio, This is based on a lecture 
each -anein! Allie. enilaaie . ; organized for graduate student 
CASH PAID! Sell your surplus electronic tubes. Want DON r BUY i. FI bpm my NT K : : 
unused, clean radio and TV receiving, transmitting, spe maa - rs unt u im Re unt t topics are related to microw: 
L , Magnetrons, K trons, t ast t suarante > an i . T 
al ar Ag guyetnne le oD es - Y Pee HLFIDELITY CENTER, 1797RC } neering. They include periodic 
. P - ‘ GR > AN New York 28, N.Y, 
Als geet endl ve os L a mission systems, the helix, 
AMPEX, Concertone, Crown, Mag! l, Presto, N mode theory and anisotropic 
Bogen, Tandberg, Sherwood, Rek-O-Kut, cot . 
ae ‘Trades, BOYNTON STUDIO, Det Much of this material has neve 
N.Y 


RE, 10 Pennsylvania Ave., Tuckal appeared in book form. 


f dea i 
N. Y. WAlker 


RADIO & TELEVISION RECEIVING TUBE 
n t ne na t r N I Dp 
I be off EDISON TUBI P ALL MAKES OF ELECTRICAL INSTRUMEN I > 
Mer I’ NJ | TESTING equipment repaired. HAZELTON N Rt 
. = | MENT CO., 128 Liberty Street, New Yc rk, N Answers to Sawtooth 
Paine : a iit Re tr Sticklers,” page 90 
DIGNII 1ED- EMB OSSED BU! SINE! IDS — $3.91 HI-FI DOCTOR will solve your hi-fi | ANSWERS: I—F. 2—F. 3—-A. 4—J. S—H. 6—D 
D i a 29, O . ing F pot, Acoustic, Audio, Radio Engine r. Ste 8—E 9—i 10—C. 11—G. 12—H 
. = > day evening. New ) area VIL 14—A 


I fessional y 
LIAM BOHN, "Plaza 77-8569, weekdays, 
BEFORE YOU BUY RECEIVING TUB 2 ELEC- — ——— io”. 
| 


TRONIC COMPONENTS NOW nt Fre TRANSISTORIZED SIG? VNERATOR —_y 


5 g ; 4 i1EN 
ZALY TRON ¢ N : kr r 1 to 120 MC, on fundament 5 i N C-% wt 
Z n | t t I t I pe tern 400 cycle, any ext na N Ais 

Componen , \ Socket fo tizens Band T; 


r ©) 
1 i Save 1 Plent t ZALYTRON nation, PELL ELECTRONICS, 30x J . my 
TUBE CORP., 220 ind St., N a IG NAL RMR criwne 


| : “ {? (P28 
LEARN WHILE ASLEEP, Hypnotize with your recorder, KNOBS FOR ALL SETS, HARD TO GI tADIK t Fad 
‘ } > 0 a 
r 


phonoa ram or amazing new } tronic Educator endless TV COMPON! NTS COMPLETE HI-FI 
”e recorder. ( g ; SLEEP-LEARNING | EQUIPMENT. Receiving t a 
ASSOCIATION. “Box 24 “RD, oO pia, Wash. : pe + . 
yiode et ree ‘ 
and maintenance of TV Se 
RADIO & i TUBES at Manufacturers’ Prices! 100% ) STEVENS ELECTRONICS, 
Guarantee rand New! No re-brands or pulls! UNITED Hicksville, L.I N.Y. 
RADIO, Box M000 R, Newark, N.J. om So 
SE - -~—--- HIGHLY EFFECTIVE HOME as wd REVIEW FOR 
at , FCC Commercial Phone Exams terature. WA 
a tacio top > , . 
ed Le og x m. % Ra li 4 2 bes, all Re. pame LACE COOK (REI11), Box 19 , Jackson 9 
oblot S, elt - J pull out 3 ND for catalog, a = 


High cor > DIAG RAMS FOR REPAIRING RADIOS $1 


Db 


i W ‘ T 
it DIO TUBE ‘SP y ( IAL ISTS, s97—7th Avenue, Brooklyn $2. Give make, Model. DIAGRAM SERVICE, B 
15, N.Y. RE, Uartford i, Conn, 
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ADVERTISING INDEX 


Radio-Electronics does not assume responsibility for any errors appearing in the index below 


Aerovox Corp 

Airex Radio Corp 

Allied Radio Corp. 

American TV & Radio Co 

Amperex Electronic Corp. 

Arkay International Ine 

Astatic Corp 

Atlas Sound Corp 
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HI-Fli RECORDING TAPE 


ylar 
Tensilized mylar 
ed Add 15 
10¢ for 24 
MAIL ORDER HI-FI You 
Hi-Fi from one reliab 
fect le ‘ We « corn 
ponent ecorde & tape withir + hours 
A LIST OF YOUR HI-FI REC REMENTS FOR ot R 
WHOLPSAL QUOTATIONS “ul ou FREE sale 
CARSTON New Yor! 


88 Street 
New York 28, N.Y 











ADD TO YOUR INCOME 
Learn at Home to Fix 


APPLIANCES 


Tester Furnished-No Extra Charge. 
National Radio Institute trains you 
at home. Every service customer is 
worth more when you can fix his 
electrical appliances. Mail coupon 
for or Lesson and Catalog. 


a io test, Dept. 1.FMO, Washington 1 16,0 Dc. Cc. 7 
id me Electrical Appliance Sample Lesson and 
Catalog I FREE (No salesman will call), 


| Name Age. 
I Address 


FREE 
SAMPLE 
LESSON 
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Sherwood Electronic Labs., Ine 
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Sonotone Corp. 
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Supreme Publication 
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TV PICTURE TUBES 
AT LOWEST PRICES 


PICTURE ruse OUTLET MAIL onom, hice LisT 
ALL ALUMINIZED GLA 
Price 


Tube 
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1 year warranty 
Prices include the return of an ac 
under vac — These tu 
reprocesec sed & lass bulb: 
including the ‘ ron gun ane 
ui = ‘ CHIC Aco 


Shippec d only to Co 
tinental anad 
write “FOR COMPLETE LisT 


—PICTURE TUBE OUTLET— 


2922 MILWAUKEE AVE., CHICAGO 18, ILLINOIS 
Dickens 2-20486 


TEE 


Manufacturers of the 
world famous line of 
Golden ’60 electronic kits 


MULTITESTER KIT 


I 


Versatile 


for laboratory, service shop and 
a amateur use 


4," meter (400 micro- 
amps movement). Separate 
scales for AC voltage and 
current, DC voltage and 
current, decibels and re- 
Bakelite case. 
bat- 


sistance 
Construction manual, 
teries available. 


mee" $13.50 


mm TV TUNER KIT 


NEW 23° /; 


WITH STAGE- BY-STAGE 
ASSEMBLY AND CHECK SYSTEM 


Unique ARKAY 
tuner kit permits 
checking of each 
stage as it is fin- 
ished. Modern slim- 
line chassis, Five 
separate controls 
plus fine tuning ring 
on channel selector. 
Clean design, svu- 
perb performance. 


5 tube radio DYNAMIC DEMONSTRATOR 


mounted on oooe F 
easy-to-read 4 Le: 
schematic een, 


board 
A complete radio edu ninone pAAodel 
project. Consists of a 5 uper- 
het radio mounted 1 large DD5 
demonstration boord early il- 
lustrates circuitry and the functions $39.95 


of the component: 


10 project EXPERIMENTERS KIT 


10 PROJECTS- 
ONLY 


Educational, practical. Build a radio receiver, 
phono-microphone amplifier, broadcast station, 
signal tracer, five other pro- 
jects. Teaches functions of circuitry while you 
have fun building. With detailed 12 pg. 
instruction manual 


electronic timer, 


oll prices 5% higher west of the Mississippi 


For complete catalogue of ARKAY KITS write today to 


E> 


88-06 Van Wyck Expressway, onc Hill 18, N.Y 





Prepare now for advancement...and for a secure and 
profitable career in one of these growing fields of electronics 


CHOOSE FROM 7 PROVEN COURSES Expand your knowledge in one of ¢l 
d ] 
SEMICONDUCTORS— Transistor Principles and Practices. Learn Theory, con- 


vancing helds of electronics and yo 
a secure and profitable future 
struction, application Of all types of transistors : . 
c logy is becoming one of the bigs 
PRINCIPLES OF RADAR CIRCUITS AND EQUIPMENT—Introduction to, and in electronics. The use of automatic comy 
letailed study of r mentals automated factories, business offices 
is outpacing the technical 


RADAR PRINCIPLES AND PRACTICES (Advanced Level)— Ap; : oy : 
to build and maintain them. Nev 


of rada et ystems, desigt performance measurement ayy 
I it ) radar have given new life 
INTRODUCTION TO ANALOG COMPUTERS— Covers theories and fundamentals held. Electronics men are in demand 


ot all makes of analog mputers spt alists to land the big jobs. Now's t 


remnar | rosD tl 
ANALOG COMPUTER SYSTEMS (Advanced Level)—Covers the analog system prepare . . . advance and prosper in tl 


ethod Learn with proven home study courses from 


AUTOMATIC DIGITAL COMPUTERS Digital computer theory, maintenan the Philco eae Center. G 
installation, basic progr il, working knowledge with prove 


concept nd 


developed by specialists in electronics a1 
PROGRAMMING FOR DIGITAL COMPUTERS—Covers encoding, set-up sauieh Giles. eater tee Whee ok tome 
und oper 10n 


need. Philco Technological Center is a 
MAIL COUPON TODAY FOR FREE INFORMATION i eg Be green, Be soar oh 
NOW READY—A special computer progt 


course that covers all important tech 


PHILCO TECHNOLOGICAL CENTER 
“C” and Ontario Streets, P.O., Box 4730, Phila. 34, Pa. 


encoding and operation . . ideal for: 
Please send full information on subjects checked below. (No obligation) 


men, or those who wish to become Progr 
Send for full details. No salesman wil 


PHILCO 


TECHNOLOGICAL 


CENTER 


"C'' and Ontario Streets 


1. Semiconductors 4, Intro. to Analog Comp. 
2. Principles of Radar 5. Analog Comp. Systems 
3. Radar Systems 6. Automatic Digital Comp. 


7. Programming for Digital Computers ff 


\ P.O. Box 4730 Y 
Ny Philadelphia 34, Pa. yA 
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CLASSICS THAT MADE THE 


— a new bonus reel from Aud 


DETAILS OF THE PROGRAM 


“Classics that Made the Hit Parade” includes 
these popular symphonic themes: 


Borodin . ... slovts De rom Prince Igor 
St is , 
Tchaikovsky . 


Waldteufel Espana Waltz 
(Hot Diggity 
Chopin 


Tchaikovsky . . Symphony No r 
(The Story of a Starry Night) 
Rachmaninoff ; ano Concerto No. 2 in C Minor 
| Moon and Empty Arms 
Chopin ‘ : ntasie Impromptu in C= Minor 
ways Chasing Rainbows) 
Tchaikovsky . . . r and Juliet Overture 
iy Love 


DETAILS OF THE OFFER 

This exciting recording is available in a spe- 
cial bonus package at all Audiotape dealers. 
The package contains one 7-inch reel of 
Audiotape (on 144-mil acetate base) and the 
valuable “Classics that Made the Hit Parade” 
program (professionally recorded on Audio- 
tape). For both items, you pay only the price 
of two reels of Audiotape, plus $1. And you 
have your choice of the half-hour two-track 
stereo program or the 55-minute monaural 
or four-track stereo versions. 

See your Audiotape dealer now. 


Some of our greatest 
Moon and Empty 
“Stranger in Paradise” 
classics. Eight of these 
classical settin; are 
the Hit Parade,” a progran 
of course, 

This unus 
sparkling full . 
Now from Audiotay 
from Audiotape deal 
program, if you lik 
hour of two-track 


stereo or 


that le 
Hit Parade” makes an 
addition to Audio’s first 
bonus reels, “Blood 
Thunder Classics” and “Hig! 
Spirits,” still availal 
Audiotape dealers. 


AUDIO DEVICES, INC., 444 
In Hollywood: 840 N. Fairfax Ave 
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WHEN YOU REPLACE A TUBE... 


You have a lot at stake each time you replace a receiving tube in a customer’s set. Your profession 
reputation, your customer’s confidence, your day’s profits—even future business—all depend on the 
quality of that replacement tube. 

It is RCA’s constant aim to provide receiving tubes you can install with confidence. To this end, RCA 
carefully controls every step of the tube making process from initial design to final test. 


QUALITY BY DESIGN—Some of the foremost tube experts inthe QUALITY IN MANUFACTURING—Because tube constructior 
industry collaborate on each new RCA tube design. Engi just as important as design and materials, RCA maintain 
neers, chemists, physicists, metallurgists, production spe- system of supervisory microscopic inspection at key point 
cialists, field representatives, all contribute their own skills on every production line to detect any flaw in assemb 
and knowledge before a new RCA tube design ever leaves And to minimize the chance of human error, RCA | 
the drafting board automated certain critical steps in tube production 


IMPROVED QUALITY FROM NEW AND IMPROVED MATERIALS—All QUALITY BY TESTING AND CONTROL—Before shipment, ev: 
parts and materials in RCA tubes are either produced or single RCA receiving tube is factory-tested for every 


processed by RCA under strictest quality control. More- nificant characteristic. A tube that fails one single 


over, RCA scientists search constantly for new and better rejected and destroyed. So there is no such thins 
materials which will still further improve performance of “second” when you buy RCA. In addition, thorough agin 
RCA tubes. Many tube types you install today benefit from of tubes and rating-lab tests assure strict adherence 


new cathode and plate materials developed in RCA labs performance specifications. 


YOU CAN REPLACE WITH CONFIDENCE RCA tubes...and why RCA 
u an extra advantage on every service job. Electron Tube Division, Harrison, N. J 


The Most Trusted Name in Electronics 
RADIO CORPORATION OF AMERICA 








